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Dear Toafs 
IE : 



MISA ~ 401 STP:: FIMAJL UPOIT 




Me are pleased to submit the final rep'Ort ior the MLSA 40 STP Trace 
Organic Contaminants Analysis. This report gives the analytical 
methods, a summary of QA/QC results and observations made durlnt 
analyses of phenols,, volatlles and dloKins £or P.O. No. A963'98 by ZEiON 
Environmental Inc. 

Thank you, for the opportunity to be Involved in the MISA program. We 
.looik forward to workin,g wlt,h the Qntitlo Ministry of the Envlronmiint in 
the future,* 



Yours truly; 



1/ 



•' 



[ 4f^ 



John A. Co'burn 
f re si dent 



JAC :! nk 
enclosure 



'0\t\' 



ff. 



TART.E OF CONTENTS 



Page 

1.0 INTRODUCTION 1 
2.0 RESULTS AND DISCUSSION 

2.1 ACID/BASE/NEUTRAL EXTRACTABLES: TO BE 
PROVIDED BY MANN TESTING 

2.2 VOLATILE ORGANICS ANALYSIS 2 

2.2.1 ANALYTICAL METHODOLOGY 2 

2.2.2 INSTRUMENT CALIBRATION 5 

2.2.3 QA/QC 6 

2.2.3.1 Surrogate Recovery 8 

2.2.3.2 Water Blank Spike Recovery 12 

2.2.3.3 Method Blank 16 

2.2.3.4 Replicates 16 

2.3 ORGANOCHLORINE PESTICIDES/HERBICIDES: TO BE 
PROVIDED BY ENVIROCLEAN 

2.4 PCDD/PCDF ANALYSIS 25 

2.4.1 ANALYTICAL METHODOLOGY 26 

2.4.2 INSTRUMENT CALIBRATION 27 

2.4.3 QAA2C 28 

2.4.3.1 Surrogate Recovery 30 

2.4.3.2 Native Spike Recovery 33 

2.4.3.3 Method Blank 34 

2.4.3.4 Replicates 36 
2.5 TOTAL PHENOLS ANALYSIS 39 

2.5.1 ANALYTICAL METHODOLOGY 



I 



2.5.2 QA/QC ^^ 

2.5.2.1 Matrix Spike Recovery 41 

2.5.2.2 Method Blank ^^ 

2.5.2.3 Replicates ^^ 



.J 



VOLUME n 
T TST OF APPENDirFS Page 

APPENDIX 2.1 

As Provided by Mann Testing 
APPENDIX 2.2 

2.2.1 Box-Whisker Method 47 

2.2.2 Students' t-Test 48 

2.2.3 Detailed Analytical Method for Volatile Organics 49 

2.2.4 Tables and Charts 
Fig. 2.2.4.1 to 2.2.4.10 

Calibration Charts 53 

Table 2.2.3.1.1 to 2.2.3.1.7 

Surrogate Recovery Tables 64 

Fig. 2.2.3.1.1 to 2.2.3.1. 28 

Surrgate Recovery Charts 86 

Fig. 2.2.3.1.29 to 2.2.3.1.42 

Outlier determination (Box-Whisker method) 
for surrogate recovery data 130 

Table 2.2.3.1.9 to 2.2.3.1.48 

Students' t-test on surrogate recovery data 144 

Table 2.2.3.2.1 to 2.2.3.2.28 

Water Blank Spike Recovery Tables 184 

Fig. 2.2.3.2.1 to 2.2.3.2.10 

Water Blank Spike Recovery Charts 212 

Fig. 2.2.3.2.11 to 2.2.3.2.27 

Outlier detennination (Box-Whisker method) 
for water blank spike recovery data 222 



I 



Page 
Table 2.2.3.3.1 

Method Blank Table 239 

Fig. 2.2.3.3.1 to 2.2.3.1.4 

Method Blank Charts 242 

VOLUME ni 

APPENDIX 2.3 

As Provided by Enviroclean 
APPENDIX 2.4 

2.4.1 Detailed Analytical Method for PCDD/F 248 

2.4.2 Tables and Charts 
Table 2.4.1.1 to 2.4.1.2 

Students' t-test on volume comparison 254 

Fig. 2.4.2.1 to 2.4.2.10 

Calibration Charts 256 

Table 2.4.3.1.1 to 2.4.3.1.7 

Surrogate Recovery Tables 267 

Fig. 2.4.3.1.1 to 2.4.3.1. 21 

Surrgate Recovery Charts and outlier determination 

(Box-Whisker method) for surrogate recovery data 277 

Table 2.4.3.1.9 to 2.4.3.1.28 

Students' t-test on surrogate recovery data 298 

Table 2.4.3.2.1 to 2.4.3.2.12 

Native Spike Recovery Tables 3 1 8 

Fig. 2.4.3.2.1 to 2.4.3.2.2 

Native Spike Recovery Charts 330 



I 

I 



Page 
Fig. 2.4.3.2.3 to 2.4.3.2.6 

Outlier determination (Box- Whisker method) 

for native spike recovery data 332 

APPENDIX 2.5 

Fig. 2.5.3.1.1 

Matrix Spike Recovery Chart 337 

Fig. 2.5.3.1.2 

Outlier determination (Box- Whisker method) 
for matrix spike recovery data 338 
Table 2.5.3.1.2 to 2.5.3.1.7 

Students' t-test on matrix spike recovery data 339 



1.0 INTRODUCTION 



I 
I 



10 TNTRODIJCTTON 

The purpose of the MIS A program is to gather information from 40 sewage 
treatment plants to support the development of a cost effective and workable 
Monitoring and Compliance Regulation. 

The necessary information involves analysis of up to 920 municipal sewage 
plant samples including sludges, influents and effluents using GLC/ECD or 
GLC/MS. From this information a short list of hazardous contaminants for routine 
monitoring in municipal discharges will be developed and established in the regulator) 
program. The regulatory program wiU be put into effect in early '88. Province-wide 
compliance limits for hazardous contaminants in sewage treatment plant effluents and 
sludges wiU follow in 6-9 months based on BAPT. 

Analysis of 920 samples required the involvement of 3 labs. Thes three 
included Enviroclean, Mann Testing, and ZENON Environmental Incorporated. 
Enviroclean is responsible for analysis of organochlorine pesticides, and phenoxy 
acid herbicides. Mann Testing analyzes for base/neutral extractables and acid 
extractables. ZENON is responsible for analysis of volatile organics, PCDD/PCDF 
and total phenols. ZENON is also acting as the single lead laboratory responsible for 
coordination of the project. 

Complete results of the analyses of volatile organics, PCDD/F and total 
phenols are presented in this report. 
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2.0 RESULTS AND DISCUSSION 



2.1 ACID/BASE/NEUTRAL EXTRACT ABLES 

To be provided by Maiin Testing 



2.2 VrvlatilP Orpanics fVOA> 

Forty-nine compounds were analyzed for volatile organics. Table 
2.2.1 includes aU 49 compounds with their Giemical Abstract Service (CAS) 
Registry Numbers, the method detection limit (MDL) of each matrix, the supplier 
and the purity of the standards used. 

The determination of the MDL for volatile organic compounds was 
established in the following manner: 

The response of low level standards and the background noise levels in 
water blanks were used to establish a reliable minimal response which would give a 
signal to noise level of at least 3:1. Any additional dilution factors would then be 
taken into account when required. 

2.2.1 Analytical Method 

Samples were processed by a purge and trap technique and analyzed by 
GC/MS. Two analytical set ups were used for the analysis of volatile organics. 
Samples from ZE04-0001 to ZE 10-0028 were analyzed using a NUTECH 8522 
concentrator coupled to a Finnigan 4510 GC/MS with Incos data system. All 
subsequent samples were processed using an Envirochem Series 810 Volatiles 
Analyzer coupled to a Hewlett-Packard mass selective detector. Complete 
instrument details are provided in Appendix 2.2.3. 

Sample volumes varied with sample type. Generally the foDowing 
sample volumes were used: 

Final Effluent 3.0 mL 

Raw Sewage 0.15 mL 

Sludges 0.01 mL 
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ZENON ENVIRONMENTAL INC. 
VOLATILE ORGANIC COMPOUNDS 



Project ED: 



AN873095 I 



ANALYTEaST 



ChJorome thane 



CAS# 



74-S7-J 
75-71-8 



fuW^EWAfit 
MDL 



"30" 



$LUD6E 
MIX 



40cr 



EFFLUENTS 
MDL 
(ujj/L) 



SUPPLIER 



SUPELeO 



aLDRIOT 



PURITY 



■757C 



DicMorodiflua'oniettianr' 



Vinyl Chloride 



75-OU 



IT 



Vinyl bromide 
Chloroethane 



595-60-J 



Diethyl etbeT 

Trichlorofluoro tnet hane" 
Bromoettune 



"57:5? 



"SJT 



"3D0" 

"scr 



■^r 



ICC" 



IT 






"SDPEECCr 



MaTHESON 



SUPELTO 



ALDIUCH 



SUPELCO 



399^ 



"57^ 



mw 



->w^ 



^mr 



74-83-9 



"3C!r 



"SCO" 
ICC" 



ALDRICH 



ALDRJCH 



■^55^ 



-97^ 



3-QiJoro-l-propene 



107-05-1 



'W 



"SUPEECO" 



1,1-Dichloroethene 



Acrolein 



75-35^ 
107-02-8 



40^ 

"300" 



107-13-1 



IOC" 



"3C0C" 



"iCOO" 

^cr 



"TO" 

"3~ 



CHEM5ERV 



CHEM5ERV 









lonitrile 



"suPEcor 



"57^ 



Metnylene chloride 



cis- 1 .2-Pichloroethene" 



75-0^-1 
15d-5W 



"4C" 

TC" 



trans- 1 ,2-Pichloroethene" 



15*^5 



"3C" 



"3C0" 



"300" 
"300" 



ALDRICH 



5UPELC0 



SUPELCO 



■>59Jr 






l.l-Dichloroethane 



Hcitane 
Chloroform 



75-34.3 
110^5-3 



"50" 
■30" 



TOO" 



67-66-3 



"sr 



"30" 
■30" 



"500" 
"5C0" 



ALDRICH 



SUPELCO 



■^DPEECiT 



;59^ 



>99% 
"?55^ 



1,1,1 -Trichloroethane " 



7 1-55^ 
107-06-2 



"300" 



SUPELCO 



1,2-Dichloroethane 



SUPELCO 



">55^ 



Carbon tetrachloride 



56-23-5 



"30" 



"3CC" 



SUPELCO 






Benzene 



7143-2 
78-87-5 



"ST 
"30" 



T 

T 



SUPELCO 



1 ,2-Dichloropropane 



"300" 



"30" 
"6C" 



"300" 



SUPELCO 



355^ 



Trichloroeihene 

Bromodichloromethane" 



79-01-6 



75-27^ 
111-27-3 



"300" 



lUPETC^r 



SUPELCO 



■>59^ 



2-Chloroethylvinyl etto" 



iToetnyi 

-Dictilf 



4ir 

•iC" 



"300" 
"3CC" 



supaco 






cis- 1,3 



oropropene 



10061-01-5 



SUPELCO 
SUPELCO 



Toluene 



TCTO_ 
10061-02-6 



"30" 



■30" 
"30" 



"3C0- 



">55^ 



trans - 1 .3 -P ichloropropene 
l.I,2-Trichloroethane 



79-00-5 



"500" 



SUPELCO 



ALDRICH 
SUPELCO 



>99% 



"57^ 



I-Octene 



111-66-0 
12448-1 



"50" 



1C" 



"300" 



^55^ 



Dibromochloromethane" 
Teirachloroeihene 



"TOT 
"SCO" 



SUPELCO 



"595^ 



127-184 



SUPELCO 



-^WT 



Chlorobenzene 



106-90-7 



"50" 



Eihylbenzene" 



l(XMl-4 
10042-5 



"30" 
"50" 



"300" 



"500" 
"30C 



SUPELCO 
ALDRICH 



;95^ 



-wr 



"Si 



Styrene 
13 -Dim 



Dimethyl-benzene 



9547-6 



"35" 



1,4 -pimethyl-bcnzene 



108-38-3 



1 ,2-Din>eihyl-t)quene~ 
Heunol 



10W2-3 



"30" 
"30" 



■300" 



110-75-8 



"5000" 



""300~ 
30CC0" 



ALDRICH 



ALDRICH 



Bromofonn 



1 , 1 ,2.2-TetrachlorDethaDe" 
chlchcle 



75-25-2 
79-34-5 



■w 

"30" 



"SCO" 



"300" 



100-44-7 



«r 



"300" 
"500" 



"500" 



ALDRICH 
ALDRICH 



SUPELCO 



SUPELCO 
ALDRICH 



ALDRICH 



"599^ 



"97^ 



"97^ 



"95^ 



TWT 



">99¥" 



"97qr 



"9yr 

98% I 



3-ChlonHoluene 
1 3 -Dichlorobenzene 



10841-8 
54-17-3 



"50" 
"35" 



1 ,4-Dichlorobenzene 
1 ^-Dichlorobenzene 



106^7 



40^ 



TOO" 
"300" 



BromodicMcfobenzene" 



■95TO" 
1435-50-3 



"35" 
■?0" 



"305" 
"500" 



T 

T 



ALDRICH 
ALDRICH 



ALDRICH 
CHEMSERV 



;99^ 



T99^ 

T97^ 
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Final effluent and raw sewage samples were diluted to 5 mL using 'organic free' 
water. Sludges were extracted in methanol and 10 uL of the methanol extract was 
introduced into 5 mL of 'organic free' water and processed. 

The following difficulties were encoimtered in the analysis of this 
parameter : 

1 ) Matrix Interference 

Raw sewage samples often produced foaming during purging. The 
foaming, if not controlled, could easily produce overloading of the GC column and 
result in significant background interferences. The 0.15 mL being sparged for raw 
sewage samples allowed a foam free operation while being able to maintain \he 
required detection limits. 

2) Instrument Sensitivity 

Overall instrument sensitivity was adequate, although the NUTECH 
was less responsive to the early eluting volatiles eg. vinyl chloride, chloromethane, 
etc. Compounds such as acrylonitrile proved to be totally unresponsive, probably 
due to their solubihty in water. Neither sparging system was equipped with the 
capacity to heat the sparging vessel which could improve its' ability to transfer 
water soluble volatiles to the GC/MS system. 

3) Background Interference 

Background interference was another area of concem. Even though 
the instrumentation was kept isolated from extraction areas, the very nature of 
laboratory solvents made it difficult to provide background-free traces. 
Compounds such as methylene chloride and benzene, and to a lesser extent toluene, 
chloroform and hexane, were often present in method blanks (Table 2.2.3.3.2). AU 
data were background-corrected but this did not preclude the possibility of 
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spurious, radom contamination of individual samples. "False positives" could be 
greatly magnified when dealing with sludge samples since only 10 uL of sample was 
analyzed. The Hewlett-Packard MSD was restricted to approximately 10 uL of 
methanol since greater volumes produced pressure failures in the MS source. 

2.2.2 Instrument Calibration 
Either the NUTECH 8522 or the Envirochem 810 was used for the 
analysis of VO A. The instrument was tuned daily using perfluorotributylamine 
(FC 43) prior to any analysis. The spectrum of FC 43 was checked to ensure 
instrument sensitivity and correct mass calibration. Subsequently, 50 ng of 
p-Bromofluorobenzene (BFB) was injected and the reproducibility of tuning was 
checked by meeting the abundance criteria set by EPA before proceeding widi any 
analysis. Three points (4, 10, 20 ug/L) or one point (10 ug/L) calibration was 
carried out weekly or daily respectively after tuning procedures. The linearity of 
the calibration curves was checked when the three points calibrations were 
performed. The response of the 10 ug/L calibration standard was at least 3 times 
greater than its Instrument Detection Limit (IDL). Absolute area counts of the 10 
ug/L calibration standard from ten compounds selected by the Ministry were 
plotted over the analysis period (February - August, 1987). Plotted graphs are 
presented in Fig. 2.2.2.1-2.2.2.10 of Appendix 2.2. Among these ten compounds, 
five of them, namely methylene chloride, benzene, chloroform, toluene and hexane, 
demonstrated relatively high responses compared to the other five compounds. 
This was the result of background contamination which was addressed previously 
in the analytical method section. Although a number of responses obtained from 
3-Chloro-l-propene were below the set lower control limit (LCL), they were still 
higher than the minimum sensitivity of the instriiment for detecting this compound. 
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2.2.3 QA/QC 

All QA/QC limits used as the guidelines for the evalution of the QC 
results presented in this report were taken from the project proposal. The limits set 
for each QA parameter for the analysis of volatile organics are briefly described 
below: 

1. Surrogate Recovery 

The recovery limits for the four surrogate standards 
d4-Dichloroethane, Bromofluorobenzene, d8-Toluene and d5-Chlorobenzene were 
60-120% for the fmal effluent samples and 40-120% for the raw sewage, return 
recycle and sludge samples. The results indicated that recoveries of 
d4-Dichloroethane, d8-Toluene and d5-Chlorobenzene were quite consistent, but 
the recovery of Bromofluorobenzene was variable from sample to sample. No 
recovery (0%) or high recovery (>200%) of Bromofluorobenzene was noticed in 
a number of samples. The high variability in the recovery of Bromofluorobenzene 
was due to the poor purging efficiency of this very late eluting compound. The 
relatively low spike concentration (20 ugA-) used was another factor contributing 
to the inconsistent recoveries. Due to the nature of the compounds analyzed and the 
extra number of surrogate standards employed in the analysis of this parameter, the 
samples with poor recoveries of Bromofluorobenzene were not repeated. 

2. Water Blank Spike Recovery 

The recovery limits for the majority compounds from water blank 
spike samples were 60-120%. A recovery limit of 40-100% was set for seven 
compounds, i.e. chloromethane, vinyl chloride, vinyl bromide, diethyl ether, 
acrolein, acrylonitrile and styrene. Samples which had recoveries outside the limits 
were flagged, but not repeated. 
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3. Method Blank 

The US EPA guidelines were used as the QC limits for method blank 
samples in this project. The concentration of any compound in the mediod blank 
was not allowed to exceed the US EPA contract required detection limit ( 5ug/L or 
lOug/L) except for methylene chloride, hexane and toluene. These compounds 
were not allowed to exceed 25 ug/L in the method blank samples. No sample was 
allowed to proceed if the method blank sample, which was analyzed prior to any 
sample, did not meet the criteria. 

A high level of methylene chloride was detected in the Feb. 12 and 
Mar. 8 samples. The reason for a high level of methylene chloride found on Feb. 
12 blank sample was severe contamination of the system which occurred earlier. 
Corrective action was immediately taken, i.e. the system was thoroughly cleaned, 
the reagent was checked for contamination, etc. No sample was analyzed until the 
system was proved to be completely clean. The March 8th sample was the result of 
the low response obtained from the standard which was analyzed on the same day. 
The area counts of the standard were less than 1/3 normal. Therefore, these data 
were not included in the calculation of average and standard deviation. However, 
due to laboratory error, on three occasions (Jan. 28, July 7 and July 13) corrective 
actions were not taken immediately when methylene chloride or hexane content in 
the method blanks exceeded the limit . Samples could not be repeated since they 
had exceeded the holding time when the error was recognized. 

Because of the unavoidable background contamination which was one 
of the major concems during sample analysis, all samples were corrected for 
method blanks. 

4. Replicates 

The percentage difference between duplicates was calculated if 
compounds present in both samples were greater than 5 x MDL (US EPA guideline) 
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to evaluate the accuracy of the analytical technique. The percentage difference 
between duplicates was flagged if it was greater than 50% (US EPA guideline for 
organic analyses). However, samples were not repeated due to the nature of the 
compounds analyzed. 

Detailed QC results in each QA parameter for VOA analysis are discussed below: 

2.2.3.1 Surrogate Recovery 

One uL surrogate standard mixture containing a known amount of 
d4-Dichioroethane, Bromofluorobenzene, d8-Toluene and d5-Chlorobenzene was 
spiked into each sample/blank/ spike before analysis. The concentration of each of 
these 4 surrogate standards in the final 5 mL sparging sample was 20 ng/mL. The 
percentage of surrogate standard recovery of each component was calculated 
according to the following formula: 

% SS recovery = .Samplg §S m^ TOWit x 100 

Av. SS area count from all samples, stds, etc. 
of the same analytical run 

where: SS= Surrogate Standard, d4-dichloroethane, bromofluorobenzene, 
d8-toluene ord5-chlorobenzene 

Each surrogate standard recovery from each sample/blank/spike was 
calculated and tabulated. Detailed results are documented in Appendix 2.2 
(Tables 2.2.3.1.1 to 2.2.3.1.7 ) and aU data points were also plotted and presented in 
Fig. 2.2.3.1.1 to 2.2.3.1.28 of the same Appendix. Recovery results from different 
sample matrices, blanks and native spike samples are summarized in the Table 
2.2.3.1.8. Recoveries outside the project QA/QC limits were highlighted. All 



-8- 



results were screened for outliers by the Box-Whisker method ( see Appendix 2.2.1 
for method description, see Fig.2.2.3.1.29 to 2.2.3.1.1.42 for detailed results). 
Outliers were flagged and not included in the calculation of the average recovery 
and standard deviation. 

Recovery data were grouped according to the different sample 
streams: primary final effluent, secondary final effluent, raw sewage, sludge and 
return recycle (Appendix 2.2, Tables 2.2.3.1.1 1 o 2.2.3.1.5). Among the 5 types 
of sample matrices analyzed, the majority of the recoveries of d4-dichloroethane 
(90.1%), d8-toluene (94.7%) and d5-chlorobenzene (97%) were within the project 
QA/QC limits. The recoveries of bromofluorobenzene were inconsistent 
throughout the project. This issue was addressed in an earlier section of the report 
(2.2.3) 18.4% of the recovery data points from this surrogate standard were 
outside the QA/QC limits. When each individual matrix was assessed, recoveries 
of all 4 surrogate standards from sludge and retum recycle samples had a higher 
number of results (8.5% to 22.7%) outside the QA/QC limits than the other three 
types (0% to 19.3%). 

Overall, the average recoveries of all 4 surrogate standards were quite 
similar to one another ( 92.9% to 104%), although recoveries from sludge 
(100.4%-104%) and retum recycle (98.9% to 103.1%) samples were shghtly 
higher than the other 3 types of matrices (92.9% to 99.7%) (Table 2.2.3. 1.8). A 
students' t-test ( see Appendix 2.2.2 for definition) was perfomied on these 5 
groups of data to evaluate the recovery efficiency due to the effect of the different 
sample matrices. Detailed results on the statistical analyses are presented in 
Appendix 2.2, Tables 2.2.3.1.9 to 2.2.3.1.48. The following conclusions were 
revealed by the statistical tests: 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND- SURROGATE RECOVERY SUMMARY FROM DIFFERENT SAMPLE STREAMS 



ProjcalD: 
Instrument 






Analyst [ OC/MM ~] 

Analysis Date [ Feb- Aug /1 987 | 



Sample Strcam Type 



Primary Final Effluent 



Secondary Final Effluent 
Return Recycle 



RawSewaffl 



"5R 



ige 
Spl 



Water Spike 
Method Blank 



d4-Dichloroethane 



Av 
%Rec. 



97 



TOT 



154" 



"55" 



SD 



12 
1^ 



18 



IT 



tr 



No 
averaged 



35 



■253" 



"4r 



IT 



26 



65 



No 
rejected 



1 



T 



1 

T 



T 
T 



B romofluorobenzene 



Av 
%Rec 



92 



97 



"W 



T?5?r 



101 



96 



SD 



15 



IT 



17 



IT 



31 



No 
averaged 



33 
1D5" 



IT 



T54" 



15" 



64 



No 
rejected 



-w 



7 

IT 



11 
T 



Av 
fcRcc. 



95 

"5r 



iw 



"TOT 



■55" 



SD 



13 



d8-Toluene 

No 

averaged 



12 



11 



10 



11 

IT 



16 



36 



222 
IT 



ITT 



■5T 

IT 



66^ 



No 
rejected 







11 

T 



1 

T 



d5-Chlorobenzene 



Av 
%Rec. 



93 



^6 
TUT 



99 



iot; 

TOT" 



^5 



SD 



16 



16 



11 



14 



13 



13 



20 



No 
averaged 



36 



41 



2m 

"85" 



-w 



69 



No 
rejected 







Table 2.2.3.1.8 



1 . There was a significantly higher recovery of all 4 surrogate standards from 
sludge samples than the primary ( p<0.05 or 0.01 ) and secondary (p<0. 1 or 

0.01) final effluent samples (Tables 2.2.3.1.1 1, 2.2.3.1.13, 2.2.3.1.20, 
2.2.3.1.24, 2.2.3.1.29, 2.2.3.1.34, 2.2.3.1.40 & 2.2.3.1.44). 

2. Ail 4 surrogate standards recoveries from retum recycle samples were 
significantly higher (p<0.01 or 0.1) than primary final effluent samples (Tables 
2.2.3.1.12, 2.2.3.1.19, 2.2.3.1.30 & 2.2.3.1.39). 

3. Recoveries of 3 surrogate standards, i.e. d4-dichloroethane, d8-toluene and 
d5-chlorobenzene, from raw sewage and retum recycle samples were 
significantly higher (p< 0.1 or 0.01) than secondary fmal effluent samples 
(Tables 2.2.3.1.14, 2.2.3.1.15,2.2.3.1.23, 2.2.3.1.25, 2.2.3.1.33 & 2.2.3.1.35). 

4. Similarily, recoveries of d4-dichloroethane, d8-toluene and d5-chlorobenzene 
from sludge samples were significantly higher (p<0.05 or 0.1) than raw sewage 

samples (Tables 2.2.3.1.16, 2.2.3.1.28 &2.2.3.1.38). 

5. Sludge samples had significantly higher (p<0.05 or 0.01) recoveries of 3 
surrogate standards, i.e. d8-toluene, bromofluorobenzene and d5-chlorobenzene 

than primary fmal effluent samples (Tables 2.2.3.1.20, 2.2.3.1.29 & 2.2.3.1.40). 

The above observations indicate that volatile surrogate standards were more 
completely recovered from sludge/raw sewage/ return recycle samples which 
contained more solids than fmal effluent samples. An altemate explanation for 
the higher results may be contributed to the quantitation ions from a higher sample 
background. 

The recoveries for the 4 volatile surrogate standards from the mediod 
blank samples are tabulated in Table 2.2.3.1.6 and also graphically shown in Fig. 
2.2.3.1.25 to 2.2.3.1.28 of the Appendix 2.2. The average recovery for the 4 
standards was between 94.9% and 102.1%. These recovery figures were 
comparable to the recoveries obtained from real samples. 
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Surrogate standard recoveries from water spike samples which were 
carried out by spiking a known amount of standard mixture containing most target 
compounds into a reagent water blank sample are presented in Table 2.2.3. 1.7 and 
Fig.2.2.3.1.21 to 2.2.3.1.24. The average recovery was between 99% and 101%. 
These values were also comparable to the recoveries obtained from true samples. 

2.2.3.2 Water Spike Recovery 

A known amount of standard mixture containing selected target 
compounds was spiked into a reagent water blank sample. The concentration of 
each compound in the mixture was 200 ug/L. The percentage recovery of 
individual compound in the mixture was calculated using the following formula: 

% Recovery = ( Spjkg A m^ CQunt - mgtbpd blk. A m^ gpvmt x Std.A cone. ) 
of compd A Std. A area count - method blk. A area count 

/Spike A amt added xlOO% 

The recovery results from 28 of these spiked samples are individually 
presented in Appendix 2.2 (Tables 2.2.3.2.1-2.2.3.2.28 ) and summarized in Table 
2.2.3.2.29. Results often compounds , e.g. chloroform,!, 1,1-trichloroethane, 
methylene chloride, hexane, benzene, ethylbenzene, toluene, 1,3 & 
1,4-dimethylbenzene, 1 ,2-dimethylbenzene & 3-chloro-l-propene, ( chosen by the 
Ministry) are also graphically presented in Fig.2.2.3.2.1 & 2.2.3.2.10 of 
Appendix 2.2. Recoveries outside the project QA/QC limits are highlighted and all 
data were also checked for outliers by the Box-Whisker method. ( see Appendix 2.2 
for method description and see Fig. 2.2.3.2.11- 2.2.3.2.27 for detailed results) 
Compounds which had recoveries outside the QA/QC limits were not repeated. 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 

InsLTument 
MatnxType 



I AN87W5 ' 
I flC/MS - 
I Water 6Tii-5r 



AnaJyst | TMC | 

Analysis Dale |Feb.-Aug./87 | 



Parameter 



T^TT 



CUoromethane 



T^SIS- 






V^SIS' 






rSETT 






T^^IS- 






TCGTT 



Mar. 5 lMar.9 



WW 



Mai. 10 



Mar. 18 



WW 



D ichlorodifluorome thane 



14W 



Vinyl Chloride 



Vinyl bromide 



■5^^- 



ITW 



14W 



irw 






TTW 



Chioroeihane 






ITW 



WW 



T35Tr 



128% 

IWW 



TlW 



Diethyl tiSa 






STW 

TTW 



STW 



l^TW 



74% 



■74^ 



Trichlorofluoromethane 



108% 



IPfT 



TTW 
l^FW 



-^sw 



-WW 
-WW 



TTW 



WW 



Bromoeihane 



3-ChicirQ-L-propene 



"WW 

TTW 



im-w 



TTW 

121% 



"WW 



lUW 

~^w 



73% 
"WW 



WW 



-ITW 
1TW 



l^W 



WW 
T^W 



-WW 
ITPW 



imw 

-WW 



-jrr 



-TTW 



1,1-Dichioroethcne 



1%% 

-WW 



mw 
111% 



WW. 

-uwi 



Methylene chloride 



nyi 
cis- 1 .2-DichJOToethene" 



WW 



TTW 



-WW 



TUTir 



84% 



49% 



trans - 1 ,2-Dichioroeihene' 



-WW 
-WW 



-JWW 
IWW 



■WW 
-WW 



-mw 
i^w 



WW 



■WW 



WW 



WW 



1,1-Dichloroethane 



116% 






WW 
-WW 



101% 



38% 
64^ 



Hexane 



-WW 



UT^ 



-WW 



-WW 



■WW 



151% 
WW 



83% 



7r% 



Chloroforiir 



TTW 
ITW 



134% 



■ronp 



-WW 
-WW 



WW 
WW 



-WW 



«r% 



WW 
-WW 



65% 



•WTW 



,1,1 -Trichloroethane 



1,2-Dtchloroethane 



-WW 



-WW 



92% 



■WW 



WW 



■WW 



■WW 



WW 



-WW 



104% 



76% 



WW 



Carbon teuachloride 



■64ir 

-WW 



TUT 
-WW 



111% 



'WW 

-WW 



-WW 



Beiuene 



TTTW 
TTJ?T 



•TFT 
TTJT 



TPJ5 
T05T 



WW 
WW 



W% 



WW 



1.2-DichlQropropane 



WW 

WW 



-WW 

-mw 



wrw 



WW 



WW 



-WW 



WW 



www 



69% 

-WW 



-WW 



Trichloroeihene 



DibrCTnomethane 
bis(2-Chloroe[hylvinyl) ether 



115% 



-WW 
WW 



TTIT 



-uw 

WW 



WW 
-WW 



-5r5r 



WW 
WW 



WW 
WW 



WW 
WW 



-WW 



Broroodichlorome thane 



TOT 
■57T 



■TFT 



94% 



WW 

WW 



HE 

WW 



■WW 

-WW 



WW 



cis- 1 ^-Dichloropropene" 



"WW 



TTT 



^8% 



WW 



Toluene 



-WW 



-WW 
WW 



79ir 

TIFT 



74^ 

WW 



TTTT 

-mw 



WW 



WW 



trans- 1 ,3 -Dichloropropene 



TTFT 



TTTT 



1,2-Dibromoethane 



TCTT 
■g5T 



■WW 



-WW 

14W 



■WW 
-WW 



TC?T 



-mw 

"TTT" 



1.1,2-Trichloroc thane 



-WW 
-WW 



WW 
TflT 



-WW 
■WW 



WW 



ITT 
WTW 



l-Octene 



TTOT 



WT 
WW 



TTTT 



118% 
TiJffT 



TCIT 



15TT 



ITT 



DibromocMoromeihane" 



106% 



"5TT 



-TTW 



■WT 
TTT 



-WW 
WW 



"9FT 



"JTT 



Tetrachloroethene 



-WW 
-WW 



TTTT 
T75TT 



TTiTT 
TI5IT 



TTT 
■WW 



76% 

"TTT 



ITT 
-WW 



-WW 
TFT 



Chlorobenzene 



W% 
TOTT 



EihylbenzCTc" 



■WT" 



TTTT 



TTT 



TTT 



TIST 



TC5T 



77TF 



:vTme 

2& 13-DiiDethyl-ben2CTe 



-WW 



TTTT 



ITT 
TTT 



-WW 



-WW 



-WW 



-WW 



ww 



-ww 



103% 



1 .4-Dimethyl-benzene 



SPIT 



-WW 



Hexanol 
Bromofonn 



101% 
81% 



-WW 

-WW 



-WW 
TTT 



-WW 

WW 



•8TT 
■TTT 



64% 

■5TT 



TTT 
-WW 



■JTT 



TTTT 
TITT 



1 . 1 .2.2-Tetrachloroethajw' 



■TTT 



TTT 



Bnizyl chloride 
3-Chloro-toluene 



95% 



TMT 



l^T 



l^T 



■9TT 



80% 



1 ,3-Dicli]oro_ben2ene 
1 .4-Dich]oroben2ene 



-WW 

-WW 



131% 



114% 



IFT 



1,2-Dichlorobenzene 
Bromodicblorobenzene 



-WW 



-WW 

~ww 



TICTT 



T?5?T 



•TTT 
-WW 



TOTT 
■^5T 



TTT 



-WW 

-WW 



-WW 



TTTT 
TU3T 



T5T" 



TTTT 
TTTT 






WW 
TTT" 



TTT 
"T^T 



TTT" 



-TWW 



110% 



# outlier, not included in the calculation of average and standard deviation 



Table 2.2.3.2.29 
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ZENON ENVIRONMENTAL INC. 

VOLATCLE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 
Imtrumem 
Mamx Type 



aNS73<^5 



I Cr/M5 



I Waier BlmT 



TMg I 



Analyst 

Analysis Dale |Feb.-Aug./87 | 



3 -Chloro- 1 - propene 
Ll-Dichloroeihcne 



Parameter 



Chloromethane 



Dichlorodifluoromeihane 
Vrnyl Chioh^ 



Vinyl bromide 
Chioroethane 



Diethyl etlJcT 

Trichlorofluoromethane" 



Bromoe thane 



Methylene chJoride 
cis- 1 ^-Dichloroethene" 



lTans-l,2-Dichloroethene 



Mar. 24 



Twwr 









24g%# 



62% 



1?^ 



1,1-Dichloroethane 



Hexsme 

Chloroform" 



171 -Trichloroethan c" 
1 .2-Dichloroethane 



Carbon tetrachloride 



Benzene 

1 .2 -Di chlOTOpropane" 



Tnchloroethgie 
Dibromomeihane 



bis(2-Chloroethylvinyl) ether 



BromodJchloromeihane 



cis- 1 .3 -Dichloropropoie" 
Toluene 



trans- 1 .3-DichlQropropene 
2-DibrcKnoethane 



1 , 1 ,2-Trichloroeihane 



1-Octene 
Dibromochloromethane 



TPT 



Apr. 151 May 111 May 115 



TfW 



"551' 



143% 



"751" 



-WW 



15^ 









"751" 



"2T?r 



3gir 

-J51- 



"T^l" 



"sr 



■751" 



■75I" 
"551" 



Til" 



■751" 



T71" 



-w^nr 



Tetrachloroethcne 



Chlorobetizene 
Ethvlbenzoic" 



iivrene 



l.^& 1,3-Dimeihyl-benzgie 



1 .4-Dimethyl-benzene 



Hexanol 



BromofcnrT 



1 . 1 ,2,2-Tetrachloroethane 



Benzyl ciUohcle 



Bcizy] 



oro-toluene 
1 .3-Dichlorobcnzene 



1 .4-pichlorol?enzet>e 
1 ,2-Dichioroben2cne 



Bromodichlorobenzene 



T7T 
"PI" 



-WT 



"STl" 



1T^ 



56% 

1ST" 



■noi" 

16T 



"35^ 



^8% 



IT^ 



T5T 
"551" 



TPT 



35% 



"5?C" 



"7T1" 



55% 
"4il" 



601 



"n5i- 



111% 
"njsT 



May. 18 



"851" 



T!5ir 



"751" 



16^ 
■Pl" 



117^ 



15^ 



181^ 



114% 



Id' 



"55^ 



"64C 
"J51" 



74^ 



■41^ 



TI71- 



T451" 



TSPfoK 



"3U1" 



■751" 



"511" 



■54I- 
■54I" 



"541" 



"551" 



■74^ 



T7^ 



■R551' 
151" 



"551" 

l6l" 



"TRl" 



1151" 



TOTl" 



"511" 

"571" 



"551" 



"55^- 
351" 



"57^ 



112% 



"531" 



TT4^ 

"iirr 



1157^ 



^T% 
"551" 



"511" 

"511" 



"551" 



"6§^ 



"751" 



"5T1" 
■55^ 



"551" 



"53^ 



"551" 



62%# 



"551" 



"55ir 
"55^ 



1571" 

i^rr 



1531" 



1551" 

155T 



155^ 
"151" 



~551" 

i52r 









May 19 



-57^ 



U41# 



"551" 



1551" 



1551° 

i53ir 



-REyU 



~55r 

TSPT" 



"721" 



115^ 
■^71- 



TJl" 
"571" 



116% 
1551" 



T51" 
"5?r 



90% 
"51^ 



1|1" 
■75T 



1551" 
1551" 



-53^ 



"571" 



"551" 



115^ 



173% # 



155^ 



ioTl" 



"551" 
"551" 



"55^ 
"531" 



"511" 
"57^ 



"55^ 

151" 



"55^ 



"551" 



"551" 
"55C" 



"571" 
TTl" 



TJl" 



"^51" 



"5T1" 



"571" 
"551" 



■WT 



-WW 



"551' 
"551" 



"551" 



155^ 
155ir 



116% 
1551" 



101% 



171" 



153^ 



1551" 



1T51" 



121% 



1551" 



119% 

1571" 



100% 



17551" 



Til" 



•751" 



"55^ 

■75^ 



I5r3r 

151" 



1541" 

1531" 



l4ll" 

"531" 



unnji 



4g% 



"551" 



155^ 



85% 

■75T 



117% 



i5^ 



97% 



17IT 
115^ 



Jun 10 



147%. 
"451" 



Jun 17' 



"55^ 
"5W 



"57^ 
■751" 



ITW 



70% 
"TH" 



55C 



1551 



106% 

"J5^ 



"JHl" 



T7n» 



-75^ 
ISH" 



106% 



"54%" 

"511" 



1571" 



1551" 



"531" 
1351" 



TTT 



"5555r 



103% 



"551" 



87% 

151" 



"551" 
"551" 



"551" 



"531" 
"55^ 



"551" 



"551" 
"551" 



1551" 
"351" 



"55^ 



75% 
15IT 



ITTl" 



155% 
100% 



"551" 



157^ 
1T51" 



TnW¥ 

751 



194%# 



"1571' 
1551" 



"1551" 



WW 



11% 
1551- 



"55^ 
"55^ 



1551" 
119% 



lYW 



^4% 

"551" 



-mr 



112% 

"551" 



115^ 

-nw 



TTl" 

1551' 



"75^ 
"TTTW 



1T5^ 
131- 



Hil" 



115^ 



"551" 



■^1" 

"571" 



100% 



101% 



"551" 



■551" 



imr 



■55I" 



"551" 

"55ir 



1551" 



1551" 
111% 



Tf51" 



■75I" 



"531" 



1551" 
"531" 



T71" 
"55C" 



"551" 



151" 

lie 



155T 
"551- 



165% # 

"151 



155T 



1571- 



156T 
H71- 



-55^ 



155% 
1551" 



103% 



101% 
106% 



"75^ 



"511" 
"551" 






1551" 



"551" 



^8% 
1551^ 



150^ 
1551- 



1751" 
"551" 



93% 
1551" 



"531- 

1^51" 



Ti31- 



# outlier, not included in the calculation of average and standard deviation 



Table 2.2.3.2.29 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



AN873M5 



I GCM5 



1 Water Blank 



Analyst I tMC | 

Analysis Date |Feb.-Aug./87 | 



Parameter 



CWoromethane 



Dichlorodifluoromethane 



Vinyl ChJoriHT 



Vinyl bromide 
Chloroethane 



Jun iS 



-7SW 



■rar 



TT5^ 



Jun 26 



imr 



-w^ 



TTOT 



Jul 16 



15^ 



35^ 






lUlT 






isw 



-WIT 



■wr 



Aug. 4 



15^ 
■55^ 



-wr 



112% 



Aug. 101 Aug. 14 






IW 






IC^ 



15^ 



15^ 



"RT^ 



Aug. 17 



smr 



iw 



36% 
70^ 



TUT 



Aveiag( 



W^ 









SD INoof daiajNoofdata 
averaged rejecgd 



^5^ 

W^ 



wr 



7T^ 



TWc 



1" 



15" 



TT 



13 

IT 



Dielhyl ether 



!tnyi 
cHic 



"WK 



100% 



■55^ 



86% 



T7% 



Trichforofluoromeihanc 



Bromoethane 



"54^ 



"54^ 



3 -CMoro- 1 -propene 



l.l-Dtchloroettiene 



9SW 



Methylene chl<yide 



IS 



1755^ 






17^ 
"65^ 



"35^ 



■55^ 



"55^ 



60% 
35^ 



p% 



105% 

■55^ 



T7^ 



■73^ 
"55^ 



62% 



13^ 



110% 






ITT 
■35^ 



15^ 



T7^ 



TT7)r 



T5^ 



inr 






TT 



75^ 



IT 
IT 



79% 



W% 



73% 



^6 



90% 



^5% 



12^ 



M% 



■gsr 



Ti% 
T5C 



24 
IT 



IT 

T 



cis- 1 i-Dichloroethene 



96% 



ITT" 
■72^ 



~S5T 



75^ 



TOT 



T57T 



82% 
ITT" 



"15" 



trans- 1 ,2-UichIoroeth«ir 



105% 
"5TT 



TIBT 



"57T" 



155^ 



■53T" 



82% 

"55T 



18% 



IT" 



1,1-Dichloroethane 



86% 
IITT 



99% 
T55T 



75% 



Hexaie 



"TTBT 



TT5T" 



■35T" 



13T 
T75T" 



73T 



135T 

TTTT 



TOT 



95% 
'5ST 



32% 



■32T 



16 

"27" 



Chlorofonn" 



153T 



1,1.1-Trichloroeihane 



T5gT 



"nSST 



TuT 

"S7T" 



13T 
"73T 



■75T 



103% 



■57T 
1J3T 



77T 

77T 



7TT 



TTCT 



TOT 
TT7T 



T09T 
TCOT 



87% 
■PT 



14% 

12T 



"IT 

17" 



1.2-Dichloroethane 



102% 



Carbon tetrachloride 



T7T 



Benzene 



116% 



TTT" 

1 1)4* 



97% 



IMT 



50% 
"g5T 



1T2T 



70% 
■^BT 



TST 



■T33T 
TTTT 



■^gr 



75T 



T25T 
■BBT 



TCTT 



"25T 
15T 



12T 



17^ 
"K" 



TT 



1 ,2-Dichloropropane 



T33T 



"TOT 



Trichloroethenc 



120% 



120% 



Dibromomethane 
bis(2-Chloroethylvinyl) ett 



TTTT 



79T 

TIT" 



TTTT 



T07% 
■13T" 



"75T 
"75T 



115% 
TC7T 



79% 
"3TT" 



■wr 



"95T 



TJT 
15T 



"85T 



■ffJT 



90% 



"g5T 



■^TT 



91% 



■5nT 



Twn 



Tn7T 



83% 
75T 



IHT 



19% 

T3T 



75T 



84% 



lOT 

15T 



16 

"TT 



"TT 
"2r 



Bromodichloromethame" 



-gTT 
■^4T 



"52T" 
"5TT 



86% 



77T 
■55T 



T9T 



cis- U -Dichloropropeiie" 



TT5T 



T5TT 



TOT 



T7% 



TI55T 



T7% 



"55T 
■7ST 



16 



uene 



trans- 1 .3-D ichloropropene 



T5TT 



TTTT 



T33T 



T55T 



1,2-Dibroinoeihane 



TI52T 
■52T 



T52T 
-53T" 



75T 
"52T 



-WT 



T7% 
"55T 



"S5T 
■^5T 



52% 

15T 



206 %< 



■55T 



"5TT 



^96% 



13% 
15T 



I8Tf 
■75T- 



"5CT 



15T 



■B5T 

7TT 



T5T 
ITT 



TT 

"2r 



14 



1.2-Tric Moroe thane 
1-Ociene 



73T 

"T7T 



TST 



TC2T 



Dibromochloromethanc" 



T^TT 



T5TT 



Tetiachloroethenc 



T23T 



Chlorobenzene 
Ethylbenzoie" 



T55T 



TUT 



"55T 



"g3T 
"SST 



■S5T 



TTTT 
"55T 



101^ 

■55T 



T55T 



"52T 



TWT 
■55T 



T54T 



"55T 



"wr 



lOT 
■^5T 



70% 
-52T 



13T 



"93T 



107% 
"55T" 



12T 
75T 



■53T 
TgT 



"^5T 
12T 



"57T 
"7TT 



TT3T 



106% 



TWT 



88% 



■95T 



■7TT 



75% 

T5T 



26 

TT 



■20T 
T5T 



IT 



T3T 



"27" 

"2r 



"27" 



•w 



I 
IT 



tyrene 

2 & 1,3-Dimethyl-bqize 



^6% 



TTTT 



■TT5T 



1,4-Diinethyl-benzene 
HeuDOl 



T57T 



117% 



Bromofonri" 



1 . 1 ,2J-Teirachloroeihane 




"gST 

"^T 



"55T 



1 chloride 



■^3T 



"gST 
"53T 



T55T 
15T" 



85% 
T53T 



"55T 



"gST 



83% 
■S5T 



TT9T 



■55T 
"PT 



"57T 



"5CT 



"5TT 



T?TF 



75T 



77T 
IJT 



T7T 
"52T 



"55T 



■77T 



95^T3T 



12% 
TST 



ICT 



T55T 



"S7T 



73% 



16 %« 



62% 



■55T 



15T 



■S5T 



IIJT 



IT 
IS" 



83% 



10% 



T9T 
T5T 



15" 
17" 



84T 
■^CT 



16% 



TT 



"5T 
ITT 



IT 
"2S" 



ioro-loluerK 



I 
I 



Dichlorobenzene 
4-Dichlorobenzene 



"55T 
"g5T 



1 .2-Dichlorobenzene 
BromodichlorobenzenF 



■?f5T 

■77T 



"55T 
15T 



■?5T 



"55T 



■77T 
■73T 



"55T 



"55T 



75T 



T53T 



T^KT 



TT5T 



"54T 



77% 



■55T 



"54T 



"^5T 



T58T 



ism 



ITT 
15T 



86% 

"77T 



71% 
"53T 



"gTT 



77T 
16T 



84% 
TOST 



TIT 



TTT 



"PT 



90% 
44 %# 



TTT 
■55T 



T?T 

15T 



"2r 
IT 



"gTT 



T5T 



11 



# outlier, not included in the calulation of average and standard deviation 



I 
I 



Table 2.2 J .2.29 
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The average recoveries of all compounds tested were all within 
the project recovery limits (60-120% or 40-100%). (Appendix 2.2, Table 
2.2.3.2.29) Among the 47 compounds detected, vinyl chloride had the lowest 
average recovery (50%), while benzene had the highest (101%). Among the 28 
samples analyzed, 5 compounds (namely Chloromethane, 
Dichlorodifluoromethane, 1,1-Dichloroethane, 1,1,1-Trichloroethane and 
Carbontetrachloride ) were found to be outside their recovery ranges more 
frequently than other compounds. 

2.2.3.3 Method Blank 

A method blank was analyzed along widi each batch of samples 
to identify possible contamination contributed by glassware, reagents, other samples 
etc. Seventy -three method blank samples were analyzed during the current 
project and the results are tabulated in Table 2.2.3.3.1 of Appendix 2.2. 

Methylene chloride, chloroform, toluene, benzene and hexane 
were the 5 most frequent compounds detected in the method blanks. A summary of 
their frequency occurrence is presented in Table 2.2.3.3.2. Results indicated that 
methylene chloride was found in 90% of the blank samples. The concentration 
distributions of these 5 compounds in the method blanks were graphically 
presented in Fig. 2.2.3.3.1 to 2.2.3.3.5 of Appendix 2.2.. 

2.2.3.4 Replicates 

Twenty-four pairs of samples (4-SL, 14-FE, 6.RS) were analyzed as 
laboratory duplicates: i.e. two aliquots were taken from a single sample and carried 
through the same analytical process. DupUcate analyses provide a measure of 
analysis variability. The percentage difference between duplicates was calculated if 
concentrations in both duplicates were greater than 5 x MDL. The formula for 
calculating the percentage of difference between duplicates is: 
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ZENON ENVIRONMENTAL INC. 



^o..r,..o.o^^^«'^^^J^„Viii':L'S'^l^r.s. 



Average 



S.D. 



" Compound (ug/L) 



I Methylene 
Chloride 



Frequency" 



90.4 % 



Chloroform 



Benzene 



19.7 % 1 t>IW% 



Toluene 



57.5 % 



Hexane 



11 



54.8 % 



* times 



being detected/number of analyses x 1 00% 



Table 2.2.3.3.2 



ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND- REPLICATE ANALYSIS SUMMARY 



Project ID: 
Instrument 



[ 



AN873095 



L 



GC/MS 



] 



Matrix Type (FE-final cfflucnt,RS-raw sewage.SL-sludge) [ 



Analyst 
Analysis Date 
RS" 



I TC ~| 

Mar.-Sept.8T 



] 



OD 

t 



7f;non Sample ID 


Methylene Chloride 
(ugA.) 


% Difference 


1,1,1 -Trichloroethane 
(ugA.) 


% Difference 


ZE12-21 


(1) 98 


11.5% 


(1) m 


18.8% 


(i) llO 


(i) 550 


ZE13-25 






(!) 5^ 


115 % * 




(i) ^^ 


ZE18-22 














ZE21-29 














ZE24-U 














ZE27-10 















* outside the QA/QC limit 

Blank areas indicate compounds were not detected 

% diff. = percentage difference between the duplicate samples, only calculated if both samples were > 5 x MDL 



Table 2.2.3.4.1 



ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND- REPLICATE ANALYSIS SUMMARY 



Project ID: | AN87309S | 

Instrument | GC/MS [ 

Matrix Type (FE-fmal effluent,RS-raw sewage,SL-slu 4 SL ] 



Analyst 



TC" 



Analysis Date |Mar.-Sept.87| 



I 

!♦-•■ 

«0 



Zenon Sample ID 


Methylene Chlcaide 
(ug/L) 


% Difference 


Hexane 
(ugA.) 


% Difference 


Toluene 
(ug/L) 


% Difference 


1 ,3&K4-dimethylbenzene 
(ug/I.) 


% Difference 


ZE07-0019 


























ZE22-0051 






750 




















ZE3O-O007 










n6o 


14% 


470 


32% 






67()0 


M6 


ZE3 1-0046 


\m 


18% 














1500 









Blank areas indicate compounds were not delected 

% diff. = percentage difference between the uplicate samples, only calculated if both samples were > 5 X MDL 



Table 2.2.3.4,2 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND- REPLICATE ANALYSIS SUMMARY 

Project ID: I AN87WS | Analyst r^d 

Analysis Dale (Mar.-Sept.87 | 



Instrument 



I GC/M5 1 



Matrix Type (FE- final cf fluent JlS-raw scwage,SL-sludge) 



oo 



PAftAMtMtkli I Ik 
04^29 



l.l-DichlofDethcne 



Methylene chloride 



cis- 1 ;Z-Dichloroethen< 



1.1-Dichloroethanc 



Hexane 



Chlorororm 



Benzene 



1.1.1 -Trich lofoethane 



-IT 

Diff. 



7F~ 
[)8-0025 



1 .2-Dichloroethane 



Carbon letrachloride 



1 ;Z-Dichloropropane 



Trichlorocthene 
Bronxxii- 

chloromethane 
cis-13-Dichlofo- 

propene 

ffans-1 3-Dichloro- 
propene 






^Jl 



-IT 

Diff. 



IF" 

109-0041 



WTT 



TTTT 






(2)4? 



ms 



i 



n 



IT" 

Diff. 



11-0032 



12% 



9% 



12% 



TTTT 
'5717 



lyrr 

W7T 






TTTT7 



TTTm 



IT" 
Diff. 



TTTT 
3 



8% 



f% 



ITT/ . 



■ZE~ 
12-0020 



irnrr 



(lyr; 






Diff. 



13-0020 



30% 



IT 

Diff. 



WM 



Ml 



WTT 



~zr" 

13-0033 



IT" 

Diff. 






7E— 

15-0002 



iry^ 



(2) 19 



(ytA 



mi 



HIT? 



^ 



Diff 



42% 



37% 



0% 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND- REPLICATE ANALYSIS SUMMARY 

I AK87W5 I Analyst I Tg 1 

I Gg/MS I Analysis Dale lMaf.-Sept.87 | 



ProjectID: 
InstniinenI 



Matrix Type (FEnnal cffTuentJlS-raw sewage,SL sludge) 


1 


^FE-^ 






















PARAMETWS 


ZE 

04-0029 


* 

Diff. 


TF 

38-0025 


Diff. 


ZE 

09-0041 


Diff. 


11-0032 


Diff. 


ZE 

12-0020 


% 
Diff. 


ZE 
13-0020 


% 
Diff. 


ZE 
13-0033 


% 
Diff. 


ZE 

15-0002 


% 
Diff. 


1,1^-Trichloroelhanc 


















































Toluene 


1 




(1)27 


98% • 






















(1) 5.2 






(1)1^ 










9 i-\ 


Tecrachkiroethene 






(\)m 


6% 


(1)19 


17% 


















^n 4.2 






(J) 16 










(i) 2.5 


Eihylbenzene 






\\) 6.8 






























(2) 11 














U & 1.4-Dinicthyl- 
benzene 






(1) 15 


108%* 




























(i) 56 














1 , 2-Duneihylbenzene 






T\\ 15 


42% 




























h)li 












(2) 3.3 


Bromoform 










1) 31 


0% 


























i2( 31 












1.1.2.J-Tetra- 

chloroethane 


















































3-Chlc«t>- toluene 


















































1 3-Dichlorobenzcne 


















































1 , 4-Dichlorobenzenc 


















































1 ^-Dichlorobenzene 



















































* outside the QAA^ limit 

Blank areas indicate compounds were not detected 

% diff .= peiceniage difference between the duplicate samples, only calculated if both samples were > 5 x MDL 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND- REPLICATE ANALYSIS SUMMARY 

ProjeciID: | AN873095 1 Analyst I TC | 

Insmimem I flCA<S "1 AnaJysis Date |Maf Scpt.87~| 

Matrix Type (FE-final efnuenlJlS-raw scwage,SL-sludge) I ^ I 



PARAMETERS ZE 1 
I7-00O2J 


Diff. 


2E 

20-0002 


Diff. 


■ 2E 

22-0030 


Diff. 


23^34 


Diff. 


27-0003 


Diff 


ZE 

29-0004 


Diff. 


1,1-DichloiDeihene 


(\) 13 
























t5^ 11 












Methylene chlonde 


a) 5.7 




































cis- 1 ^-Dichlorocthcne 


^1 i4 


4% 






















(i li 












1,1-Dichiotoeihane 






































Hexane 






















^1) 4.1 
















CtUorofonn 






































Benzene 






































1.1.1-Trichloroc thane 


t" \6 


17% 


(I'l m 


46% 


















-^-15 


i'5'i m 










l^-Dkhloioethane 


tt-lJ 


21% 






















1^-1^ 












CarixMi teirachlohde 




























,2) 16 










1 ^-Dichloropropane 






































Trichloroelhene 






































Bromodi- 

chloromelhane 




7% 
































cis-l,3-Dichloro- 
prop»ic 






































transl3-Dichloro- 
propene 


(I) u 
























{1) 4.4 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND- REPLICATE ANALYSIS SUMMARY 

Project ID: | AN8?^Wg 1 Analyst \1^ 

Instnimetil 



I GC/MS 1 
Maim Type (FE-rinal cfniicnlj«-raw sewage.SL-sludge) 
PARAMETERS 



Analysis Date IMar.-Scpt.87 | 



l.l^-Trichloroelhane 



7E 

17-0002 

Tfnr 



T(rfucnc 



Tetrachloroethene 



Ethylbenzene 



U « 1,4-Diinelhyl- 
benzene 



1 . 2-Diniethy Ibaizcne 



BrMnoform 



IT 
Dtff. 



WH 



MM 



M.2,2-Tetfa- 



3-Chloio-lolucnc 



1 3-Dichloroben2ene 



1 . 4- Dichlorobenzene 



I ^-Dichlorobenzene 






I 



sn 



rn 



HTM 



6% 



(i) 5.8 



7% 



"ZE— 

20-0002 



HO 



HH 



Diff. 



"TE~ 

22-0030 



Diff. 



23-0034 



IT" 
Diff. 



27-0003 



2IS 

(1) 2.8 



ffl33 



IT" 
Diff. 



29 0004 



IT" 
Diff. 



♦ outside the QAAJC limit 

Blank aieas indicate compounds were not delected 

% diff. = percentage difference between the duplicate samples, only calculated if both samples were > 5 x MUl- 



Tabic 2.2.3.4.3 b 



I m\ 



Percentage difference - ronr in ^nalvsis 1 - cone, in analysis 2 ^ ioO% 

( cone, in analysis 1+conc. in analysis 2 )/2 



Results were flagged but not reanalysed if the difference between 
duplicates was greater than 50%. Among the 24 pairs of duplicate samples analyzed 
for VOA from MIS A STP-40 program , only 9.4% ( 106 out of 1 128 data points) 
positive results were observed. Out of 106 positive data points, only 56 ( 28 pairs) 
results were 5 times greater than the compound's MDL. Therefore, the percentage 
difference between duplicates was only calculated for these 28 pairs of results. A 
summarized table for each matrix is tabulated and presented in Table 2.2.3.4.1 to 
2.2.3.4.3. There were 3 pairs of results ( 1 from raw sewage and 2 from final 
effluent) which gave a percentage difference between duplicates greater than 50% 
and they were highlighted. 

Because of the limited positive results obtained from raw 
sewage (3 pairs) and sludge (3 pairs) duplicate samples, a conclusion on the matix 
effect on analytical precision can not be drawn at the present time. Futhermore, 
the adequacy or otherwise of a 0.15 mL sample for volatile analysis of raw 
sewage samples can not be established from the current limited duplicate data . 
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2.3 ORGANOCHLORINE PESTICIDES/HERBICIDES 

To be provided by Enviroclean 



2.4 Polvchlorodibenzodiovin«;/fiirans(PCDD/Fl 

Ten congener groups were investigated in the analysis of this 
parameter. Eight of the congeners consisted of groups of isomers of the same 
compound. These groups , and the number of isomers involved in each case were: 
tetrachlorodibenzodioxins (T4CDD), 22 isomers 

tetrachlorodibenzofurans (T4CDF) , 38 isomers 
pentachlorodibenzodioxins (P5CDD), 14 isomers 
petachlorodibenzofurans (P5CDF), 28 isomers 
hexachlorodibenzodioxins (H^CDD), 10 isomers 
hexachlorodibenzofurans (H^CDF), 16 isomers 
heptachlorodibenzodioxinsCH-yCDD), 2 isomers 
heptachlorodibenzofiirans (H7CDF), 4 isomers 

There were also two single congeners, namely 
octachlorodibenzodioxin (OgCDD) and octachlorodibenzofuran (OgCDF). 

Because the determinations made were of the total isomers of most congeners, a 
list of Chemical Abstract Services (CAS ) Registry Number for all the analytes 
could not be provided. 

Due to the complexity of the sample matrices, the method detection 
limits (MDL) employed in the analysis of PCDD/F were highly variable from 
sample to sample depending on the cleanliness, homogeneity, interference, etc. of 
the individual sample. Therefore, the method detection limit was established in the 
following manner: 

The instrumental response of the low level standard was evaluated and 
compared to the noise level in the same standard. For each sample, the background 
level was evaluated and the area of peak which would provide a signal to noise level 
of at least three to one in diat sample and for that congener group was calculated and 
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I 
I 

■ presented as the MDL. The MDL ranges employed in PCDD/F analysis for more 
than 95 % of the samples analyzed in the current project were 0.05 - 4 ng/g for 

■ sludge and return recycle samples and 0.1-5 ng/L for final effluent and raw sewage 

samples. 
I The standards used in this project for PCDD/F analysis were purchased 

from Cambridge Isotope Ltd. The purity of each individual standard was greater 
I than 99% . 

I 2.4.1 Analytical Method 

Final effluents and raw sewage were measured in a 1 L graduated 
I cylinder and transferred to 2 L separatory funnels. Surrogate spikes of 2,3,7.8 

T4CDD ^•^Ci2 and OgCDD ^^Ci2 ^^'^ added to monitor extraction efficiency. 

Samples were extracted with 3 successive batches of methylene chloride and all 
I extracts combined, dried and concentrated to a final volume of 1-2 mL. Extracts 

were then applied to a multi-column clean up procedure with final extracts made up 
I to appropriate volumes with a solution of 250 pg/uL dj2-triphenylene in iso-octane. 

■ Sludge samples were weighed first, mixed with Na2S04 , transferred 

to glass thimbles, spiked with surrogates as above and extracted overnight in 
I toluene. Extracts were concentrated and then applied to multi-column clean up as 

above with final volumes adjusted to 100 uL. Complete details are provided in 

I Appendix 2.4. 



I 



I 
I 



Difficulties arose from two areas. 

1) Sample Matrix 

Sludge samples often produced significant background levels which interfered 

■ with the labelled 2,3,7,8 T4CDD. The clean-up procedure was repeated in some 

sludge samples because of the high background interference. In some case, samples 
I were repeated from the beginning if the background interference was too high. 



I 
I 
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2) Final Sample Volume 
Final effluent samples were brought down to final volumes of 10 uL in order 
to achieve the lowest possible detection level. Invariably surrogate recoveries for 
final effluents were low in the early sample analyses. When final volumes were 
made up to 25 uL recoveries noticeably improved for 3 repeated samples 
(ZE12-0016, ZE 13-0005 and ZE 13-0024). Therefore, a final volume of 25 uL 
was selected for use for ail samples after week 14 ( ZE14 to ZE31). This volume 
still permitted the achievement of required project detection limits. A students' 
t-test (see Appendix 2.2.2 for description) was conducted to compare surrogate 
recoveries from samples analyzed at a final volume of 10 uL with samples analyzed 
at a final volume of 25 uL. The t-test (Appendix 2.4, Tables 2.4.1.1 & 2.4.1.2 ) did 
not indicate that there was a significant (p<0.1) improvement of surrogate 
recovery from both surrogates when final sample volume increased from 10 uL to 
25 uL. However, results did clearly demonstrate that there was an average 
increase of ^3Ci2-T4CDD recovery by 9.9% and 13Ci2-OgCDD recovery by 
3.5% . Therefore, 25 uL is still recommended as the final volume for final effluent 
samples. This volume allows repeat injections when it is required. 



2.4.2 Instrument Calibration 

A Finnigan 4510 GC/MS with Incos data system was used for all 
PCDD/ F determinations. The instrument was tuned daily using 
perfluorotributylamine (FC43 ) prior to any analysis. The spectrum of FC43 was 
checked to ensure mass calibration was accurate. Three point calibration standards 
( 50,100 «& 250 pg/uL) were carried out whenever the instrument was set up for 
PCDD/F analysis and one point calibration (100 pg/uL) thereafter. The linearity of 
the calibration curves was checked when the three point calibrations were 
performed. Absolute 
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area counts of the 100 pg/uL calibration standard were plotted over the analysis 
period (March-September ,1987). Plotted graphs are presented in Fig.2.4.2.1- 
2.4.2.10 of Appendix 2.4. During most of the analysis period, the responses of 
each standard fell within the control ranges. The 4 sets of data which were 
generated towards the end of the analysis period were either outside or close to the 
upper control limits for each congener. The high area counts were attributed to 
high instrument sensitivity which resulted from the system clean-up and the 
column change. The validity of the data was confimied by the consistent linearity of 
the calibration curves obtained from each congener at 50,100 and 250 pg/uL and 
the consistency in the ratio between each congener and the internal standard 
conducted in the same period. 

2.4.3 OA/OC 

All QA/QC limits employed as the guidelines for the acceptance 
of the QC results presented in this report were established in the project proposal. 
The limits set for each QA parameter for the analysis of PCDD/F are briefly 
described below : 

1. Surrogate Recovery 

The recovery limits for the two surrogate standards ^'^Ci2-T4CDD 

and ^^Ci2-0gCDD were 40-120 % for the final effluent samples and 20-120 % for 
the raw sewage, return recycle and sludge samples. Certain difficulties 
encountered during sample analysis e.g. variability in same sample matrix, 
incomplete extraction due to matrix difference, etc. made it impossible to 
consistently meet the project QA/QC limits, especially for the final effluent 
samples. Therefore, the following course of action was taken regarding the 
assessment of surrogate recoveries. 
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If recoveries were <20% , the samples were re-injected. If the 
recovery was still unacceptable, the two fractions of the sample extract were 
combined, subjected to additional clean-up procedures and reanalyzed along with 
the next batch of samples. If recoveries were still poor, results were reported. 
Samples in general were not repeated from scratch because by the time the 
preceeding steps had been completed , hold times for raw samples had been greatly 
exceeded. However, in a few cases, samples were re-extracted for repeat analysis. 
Approximately 6.8% of fmal effluent , 5.3% of raw sewage and 4.7% of sludge 
samples were repeated from the beginning. 

2. Native Spike Recovery 

The recovery limits for each standard from water blank spike samples 
were 50-1 10%. Samples which had recoveries outside the limits were not repeated. 

3. Method Blank 

The concentration of any compoimd in the soxhlet blank was not 
allowed to exceed 5ng/g whereas, I ngA- was the limit for the separatory ftinnel 
blank. A very small amount of T4CDD and T4CDF was found in one of the 
separatory funnel blanks. The amount was above the IDL but they were less than 
Ing/L. 

4. Replicates 

The percentage difference between duplicates was used as an indication 
of the reproducibihty of the analytical technique. Samples were repeated when 
compounds present in both samples were greater than 5 x MDL and the percentage 
diffference between dupUcates was greater than 50 % (US EPA guideline for 
organic analyses). 
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Detailed QC results in each QA parameter are discussed below: 



2.4.3.1 Surrogate Recovery 

For PCDD/F determination, two CI 3 analogues were 
employed as surrogate standards and were added to each sample/blank/spike before 
I sample extractions. The concentrations of these two surrogate standards in the fmal 

extracts were 250pg/uL for I3C12-T4CDD and 500pg/uL for 13C|2-OgCDD. The 

percentage recovery of each surrogate standard was calculated to track the 
accuracy of the entire analytical process. The calculation of the recovery is based 
on the following formula: 



% SS recovery:^ Sample SS area count x Spike IS area count x 100% 

Spike SS area count Sample IS area count 

where: SS= Surrogate Standard,^ 3cj2-T4CDD or 13cj2-OgCDD 
IS= Intemal Standard, dl2-triphenylene 



I Each surrogate standard recovery from each sample/blank/spike was 

calculated and tabulated. Detailed results are documented in Appendix 2.4 
(Tables 2.4.3.1.1 to 2.4.3.1.7 ) and positive data points (excluding interference) 
were also plotted and presented in Fig. 2.4.3.1.1 to 2.4.3.1.7 of the same 
Appendix. Recovery results from different sample matrices, blanks and native 

■ spike samples are summarized in Table 2.4.3.1.8. Recoveries outside the project 

QA/QC limits were highlighted and samples were flagged if they were repeated. 

I All results were screened for outliers by the Box-Whisker method ( see Appendix 

2.2 for method description, see Fig. 2.4.3.1.3, 2.4.3.1.6, 2.4.3.1.9, 2.4.3.1.12, 

I 2.4.3.1.15, 2.4.3.1.18 & 2.4.3.1.21 for detailed results). Outliers were flagged and 

not included in calculating the average recovery and standard deviation. 

I 

I 

I 



ZENON ENVIRONMENTAL INC. 

PCDD/F- SURROGATE RECOVERY SUMMARY FROM DIFFERENT SAMPLE STREAMS 



Project ID: 



Instrument 



IAN873095 



GC/MS 



Analyst 
Analysis Date 



OC/MM 



I March-Sept.- 1987 | 



I 
I** 



Sample Stream Type 


Average 
%Rec. 


13C 
std. dev. 


:i2-T4CDD 

No of data 

averaged 


No of data 
rejected 


Average 
%Rec. 


13C12-08CDD 
std. dev. No of data No of data 
averaged rejected 


Primary Final Effluent 


60.8 


18.9 


8 





64.3 


14.7 


7 


1 


Secondary Final Effluent 


51.8 


22.4 


49 


3 


66.9 


28.3 


52 





Return Recycle 


59.1 


14.4 


8 


2 


64.7 


20.5 


9 


1 


Raw Sewage 


58.4 


27.3 


54 


3 


63.6 


24.8 


57 





Sludge 


78.3 


36.8 


74 


12 


72.3 


27.9 


85 


1 


Method BIqank 


56.4 


28.4 


24 





65.6 


24.3 


23 


1 


Native Spike 


36.7 


18.5 


12 





48.6 


22.2 


12 






Table 2.4.3.1.8 



Recovery data were grouped according to the different sample 
streams: primary final effluent, secondary final effluent, raw sewage, sludge and 

retum recycle (Appendix 2.4, Tables 2.4.3.1.1-2.4.3.1.5). Among the 5 types of 

1 1 
sample matrices analyzed, the majority of the recoveries of C ^ 2-T4CDD and 

l^Cp-OgCDD from primary final effluent, retum recycle and raw sewage were 
well within the project QA/QC limits. A number of the recoveries from the 
secondary final effluent group were below the project QA/QC limits (40-1 10%). ( 
Appendix 2.4, Fig.2.4.3. 1.2) Conversely, a few sludge samples showed 
recoveries higher than the limits (20-120%). (Appendix 2.4, Fig.2.4.3. 1.5) A 
student t-test was performed on these 5 groups of data to evaluate the recovery 
efficiency due to the effect of the different sample matrices. Statistical analyses 
revealed that the recovery efficiency of 13cj2-T4CDD or 13cj2-OgCDD was 

not significantly (p<0.1) affected by the 4 types of sample matrices : raw sewage 
(average recovery - 58.4%, 63.6%), return recycle (average recovery - 59.1%, 
64.7%), primary final effluent (average recovery - 60.8%,64.3%) and secondary 
final effluent ( average recovery - 51.8%,66.9%) investigated. (Appendix 2.4, 
Tables 2.4.3.1.9 - 2.4.3.1.28) However, a significantly higher recovery (p<0.01) 
of ^3Ci2-T4CDD was demonstrated from sludge samples (average recovery - 
78.3%) as compared to raw sewage (average recovery - 58.4%) and secondary 
final effluent samples (average recovery -51.8%). (Appendix 2.4, Tables 2.4.3.1.23 
& 2.4.3.1 .27) Furthermore. 13Ci2-08CDD recoveries from sludge samples ( 
average recovery - 72.3%) were also significantly (p<0.1) higher than raw sewage 
samples (average recovery - 63.6%). (Appendix 2.4, Table 2.4.3.1.17) This 
indicates that l^C 1 2-T4CDD and ^^Ci2-0gCDD were either more readily 

recovered from sludge samples containing more solids than final effluent and raw 
sewage samples or it may have been that sludge samples caused more background 
interference than the other type of matrices. 
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The recoveries for 13C12-T4CDD and 13Ci2-OgCDD from the 

separatory funnel and soxhlet blanks are tabulated in Table 2.4.3. 1.6 . and also 
graphically shown in Fig. 2.4.3.1.6. of the Appendix 2.4 . The average recovery 
for I3C12-T4CDD was 56.4% and for l^C|2-0gCDD was 65.6%. These 

recovery figures were comparable to the recoveries obtained from real samples. 
Surrogate standard recoveries from native spike samples which were 
carried out by spiking a known amount of standard mixture containing all PCDD/F 
congeners into a reagent water blank sample are presented in Table 2.4.3. 1.7 . The 
average recovery was 36.7% for 13C12-T4CDD and 48.6% for 13cj2-OgCDD. 

These values were lower than surrogate standard recoveries obtained from true 
samples. This may be the result of an incomplete extraction of these samples or 
more likely due to higher losses from evaporation caused by a less complex sample 
matrix. Similar behavior has been observed in many projects. 

2.4.3.2 Native Spike Recovery 

A known amount of standard mixture containing all PCDD/F 
congeners was spiked into a reagent water blank sample. The final water 
concentration of each congener spiked was 1000 ngA- The percentage recovery of 
individual congener in the mixture was calculated using the following formula: 



% Recovery of = ( ^P^^ ^ ^^ ^"""^ x Std.A cone, x Spike A final vol. 
congener A Std.A area count 



X St^IS are^ CQvml ) / spj^e ^ amt. added x 100% 
Spike IS area count 

IS=:intemal standard, dl2-triphenylene 
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The recovery results from 12 of these spiked samples are individually 
presented in Appendix 2.4 (Tables 2.4.3.2.1-2.4.3.2.12 ) and summarized in 
Table 2.4.3.2.13. All data are also graphically presented in Fig. 2.4. 3.2.1 & 
2.4.3.2.2 of Appendix 2.4. Recoveries outside the project QA/QC limits are 
highlighted and all data were also checked for outliers by the Box-Whisker method. 
(see Appendix 2.2.1 for method description, seeAppendix 2.3 Fig. 2.4.3.2.3 - 
2.4.3.3.6 for detailed results) Compounds which had recoveries outside the 
QA/QC limits were not repeated. Most compounds from the March 3 1st sample 
showed recoveries lower than die project acceptable limits. Conversely, most 
recoveries from the Sept. 2 sample were higher than the QA/QC limits. This seems 
to be the result of the accuracy with which the volume of the spike solution was 
measured. The recovery of H^CDD (290%) from the March 20 sample and 

T4CDD (149%) from the Sept. 2 sample were not included in the calculation of the 

average recoveries because they were outliers, according to the mediod of 
Box-Whisker, (see Appendix 2.2 for method description , see Fig.2.4.3.2.5 for 
detailed results) The average recovery for each compound from the 1 2 samples 
analyzed was between 54% (T4CDF) and 101% (H7CDF) which are within the 
project recovery limit (50-1 10%). (Appendix 2.4, Table 2.4.3.2.13) 

2.4.3.3 Method Blank 
A method blank was extracted along with each batch of samples to 
identify possible contamination contributed by glassware, reagents, other samples 
etc. If concentration of any compound in the soxhlet blank was greater than 5ng/g 
and separatory funnel blank exceeded 1 ng/L, the samples performed in the same 
analytical run as the method blank were repeated. A separatory funnel blank was 
conducted along with a batch of liquid samples while a soxhlet blank was carried out 
along with a group of sludge samples. 
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lENOh BNVWONMBNTAL INC. 

PCOD/F MATRIX SPIKE RECOVERY SUMMARY 



PmiBCtID: |AN»73t^5 
(nsMmeni jMSAK' I 



AMlysisDMe fMar. SeptiW/ 1 



^AhAMLlUt 



IlTclrtCPF 



I 
I 



rrciraCPD 



IfeimCDF 



■Rsrnr 



IHcM-CPF 



lHc««CPP 



IllcpuCPF 



iHcpttCDD 



OclM<:W 



OcisCDO 



10 



59 



TAlTSr 



18 



105 



T5C3r 

% 



74 



48 



79 



80 



98 130 



82 



97 



2901 



150 



71 



86 



69 



68 



130 



77 



30 



67 



36 



34 



39 



41 



50 



47 



51 



40 



I omlier. MM MKluded in Uie calculaiioii 



TpTT 

% 



45 



39 



70 



69 



72 



HO 



97 



94 



60 



76 



Apr .24 



78 



88 



May 02 

% 



101 



99 



102 



171 



115 



91 



146 



79 



100 



May 17 
% 



93 



100 



110 



88 



110 



88 



84 



68 



65 



66 



65 



62 



59 



127 



105 



33 



37 



May 25 

% 



35 



60 



64 



50 



TSnST 



52 



42 



ini 



65 



79 



59 



72 



WIT 

% 



81 



85 



108 



58 



139 



83 



109 



63 



62 



53 



64 



73 



55 



56 



61 



83 



71 I 106 I 131 



^ug 06 

% 



56 



22 



Sep 02 



50 



43 



64 



45 



63 



46 



61 



65 



128 



149 i 



117 

95 



108 



108 



125 



118 



94 



137 



54 



66 



Average |Sni uev 
Recovery 



71 



62 



80 



69 



101 



79 



78 



83 



314 



21.9 



24.7 



215 



289 



26.7 



39 7 



267 



264 



NoofdataiNooTdaia 



averaged 



368 



12 



11 



12 



rcjecicd 



12 



12 



II 



12 



12 



12 



12 



Table 2.4.3.2.13 



I 




Environment Ontario 

Laboratory Library 

125 Resources Rd. 

Etobicoke, Ontario M9P 3VC 

Canada 



All method blank samples were treated as true samples. One litre of water was 
used in the separatory funnel blank extraction whereas an aliquot of sodium sulfate 
was used for the soxhlet blank. Twelve separatory funnel and twelve soxhlet 
blanks were analyzed in this project. 

2.4.3.4 Replicates 
Nineteen pairs of samples (1-SL, 12-FE, 6-RS) were analyzed as 
laboratory duplicates: i.e.two aliquots were taken from a single sample and carried 
through the entire analytical process. Duplicate analyses provide a measure of 
analysis variability. The percentage difference between duplicates was calculated if 
concentrations in both duplicates were greater than 5 x MDL (US EPA guideline for 
inorgainc analyses). The formula for calculating the percentage of difference 
between duplicates is: 

Percentage difference = cone, in analysis 1 - cone in analysi? 2 — ^ ioO% 

( cone, in analysis 1+conc. in analysis 2 )/2 

Samples required reanalyses if the difference between 
duplicates was greater than 50%. Among the 19 pairs of duplicates analyzed for 
MSA STP-40 program , only 11 ( out of 380 data points) positive results were 
observed and they were less than 5 x MDL. Therefore, no percentage difference 
was calculated and results were not subjected to quality assuarance assessment. 
Detailed information was tabulated and presented in Table 2.4.3.4.1. 
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ZENON ENVIRONMENTAL INC. 
PCDD/F-REPLICATE SUMMARY 



Project ID: 
Instnitnent 



|AN87^095| 
IGCTMS 



Analyst 
Analysis Date 



locyMM 



|Mar-Sept/87| 



I 

I 



PARAMETER 



iTctraCDF 



Uetra CDD 



ZPenta-CDF 



iPenta-CDD 



ZHexa-CDF 



ZE06-(XX)5 

Cone. 

ng/L 



iHexa-CDD 



iHeplaCDF 



iHepta-CDD 



Octa-CDF 



Octa-CDD 



ND 
ND 



ND 
ND 

ND 



ND 
ND 

"Rd" 

ND 



ND 
ND 

13d" 

ND 



ND 
ND 



ND 
ND 

1* 



ZE07-(X)30 
Cone. 

"6^ 



ND 

ND 



ND 

ND 



ND 
ND 



ND 
ND 

"Rd" 

ND 



ND 

ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ZE09-00I() 
Cone. 
ng/L 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 

ND 



ND 

ND 



ND 

ND 



ND 
ND 



ND 
ND 



ZE 14-0019 
Cone. 
ng/L 



ND 

ND 



ND 
ND 



ND 
ND 



ND 

ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 

ND 



ND 
ND 



ND 
ND 



ZE15-0017 
Cone. 



ZXl 8-0021 ZX20-0008 



ng/L 



0.88 * 



ND 
ND 



ND 
ND 



ND 

ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND-not detected 

* concentraticMi was <5MDL, no comparison was made between duplicates 



Cone. 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



Cone. 
ng/L 



ND 
ND 



ZX21-0012 
Cone. 
ng/L 



ND 
ND 



ND 
ND 



ND 

ND 



ND 

ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 

ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 

ND 



ND 
ND 



ND 

ND 



ND 
ND 



ND 

ND 



Cone. 
ng/L 



ND 
ND 



ND 
ND 



>JD 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 
ND 



ZX22-0025IZX23-OO21 



Cone. 



ND 
ND 



ND 
ND 



ND 
ND 



ND 

ND 



ND 
ND 



ND 
ND 



ND 
ND 



ND 

ND 



ND 
ND 



ND 

ND 



Table 2.4.3.4.1 



ZENON ENVIRONMENTAL INC. 
PCDD/F-REPLICATE SUMMARY 



Project ID: 
Instrunrtent 



AN873095 



K5C/MS I 



Analyst 
Analysis Date 



IOC/MM 1 
Mar-Sept/87| 



I 

OD 
I 



PARAMtlbk 


ZX23-0028 
Cone. 
ng/L 


^,FXi5-«)66 
Cone, 
ng/g 


ZXi5-0608 
Cone. 
ngA. 


2X26m^ 
Cone. 
ng/L 


ZX27-0001 
Cone. 
ng/L 


ZX2S-d021 
Cone. 
ngA. 


ZE29-0006 
Cone. 
ng/L 


ZE29-0022 
Cone. 
ng/L 


ZX3L0014 
Cone. 
ng/L 


iTetra-CDF 


ND 

ND 


ND 
ND 


ND 
ND 


ND 
ND 


0.54* 
0.41 * 


ND 

ND 


ND 
ND 


ND 
ND 


ND 
ND 


ZTetra CDD 


ND 

ND 


ND 

ND 


ND 
ND 


ND 
ND 


0.18* 
0.2* 


ND 
ND 


ND 

ND 


ND 
ND 


ND 
ND 


iPentaCDF 


ND 
ND 


ND 
ND 


ND 
ND 


ND 

ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


iPenta-CDD 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 

ND 


ND 
ND 


iHexa-CDF 


ND 

ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 

ND 


ND 
ND 


ND 
ND 


ND 

ND 


iHexaCDD 


ND 
ND 


ND 
ND 


ND 

ND 


ND 
ND 


0.64* 
0.7* 


ND 
ND 


ND 

ND 


ND 
ND 


ND 
ND 


IHepta-CDF 


ND 
ND 


ND 
ND 


ND 

ND 


ND 

ND 


ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


iHepta-CDD 


ND 
ND 


ND 
ND 


ND 
ND 


ND 

ND 


ND 

ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


Octa-CDF 


ND 
ND 


ND 

ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


Octa-CDD 


ND 
ND 


0.073 * 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 


ND 
ND 



ND-not deteeted 

* eoneentration was <5MDL, no eomparison was made between duplicates 



Table 2.4.3.4.1 
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2.5 Total Phenols | 

Total phenols were also analyzed in some of the samples submitted for ■ 

this project. The contract required detection limits (MDL) for total phenols were: 

0.1 ppm (mg/L) for final effluent samples B 

0.5 ppm (mgA-) for raw sewage /return recycle samples 

1.0 ppm (mg/kg) for sludge cake samples. | 

In order to provide maximum useable data , dl values to the limit of | 

instrument sensitivity were reported, i.e. any sample absorbance which exceeded 
the blank by 0.001 or more absorbance units. | 

The total phenols standard was purchased from BDH and the purity of | 



the standard was > 99%, which was independently verified throughout the course 
of the project by bromine/thiosulphate titration. 



I 
I 

2.5.1 Analytical Method ^ 

Total phenols were analyzed by a direct photometric method (ASTM | 

standard method D 1783). This method is based on the reaction of steam-distillable 
phenolic compounds with 4-aminoantipyrine at a pH of 10±0.2 in the presence of ■ 

potassium ferricyanide. The antipyrine colour found in aqueous solution was 
measured at 510 nm. | 

Raw sewage and retum recycle samples were diluted by 1 :5 with 
in-house produced reversed-osmosis deionized (RO/DI) water before analysis. | 

Final effluent samples were analyzed direcUy without any dilution. 

Sludge samples were diluted by 1 : 10 with (RO/DI) water before | 

analysis. M 

I 
I 
I 



I 

I 
I 

I 
1 
I 
I 

I 

I 
I 
I 

I 



Sludge cake samples were handled as below: 

10 g of sample were added to 100 mL RO/DI water and followed by 5 
mL concentrated phosphoric acid and 1 g copper sulfate. Samples were allowed to 
react at room temperature for 1 hour before proceeding with the analysis. 



I 
I 

t 

I 
I 

Observations/Problems 
M No problems were encountered in most of the analyses. Samples 

submitted from Sudbury in May were noticed to have a yeUow colour instead of the 
I nomial blue colour. In addition, no preservatives eg. copper sulfate were found at 

the bottom of the sample bottles. These findings were reported to the Ministry . 
W Therefore, the data generated from Sudbury in May should be assessed with the 

above information in mind. 



2.5.2 QA/QC 

There was no clear establishment of the QA/QC limits for total phenols 
analysis in the project proposal. Therefore, the in-house QA/QC limits were used 
and wiU be briefly described as following: 

1 . Matrix spike recovery 

An aliquot of one in every 20 samples analyzed was spiked with 
a known amount of total phenols (TP) standard. This procedure provides assurance 
that the method used was free of interference for the type of matrix analyzed. The 
concentration of the total phenols standard used for spiking was at least 10 times 
greater than the method detection limit for that particular sample matrix. 

The QA/QC recovery limit of 75-125% was set for this analysis 
in-house. The sample was repeated if the recovery was outside the limits. 

2. Method Blank 

Concentration of the total phenols in the method blank was not 
allowed to exceed the MDL set for final effluent samples (0.5 ppm). Otherwise, 
samples performed in the same analytical run as the method blank were repeated. 
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3. Replicates A 

The percentage difference between duplicates was calculated if " 

compounds present in both samples were greater than 5 x MDL ( US EPA M 

guideline) to evaluate the accuracy of the analytical technique. The percentage ' 

difference between duplicates was flagged and repeated if it was greater than 50% | 
(US EPA guideline for organic analyses). 

I 
I 

2.5.2.1 Matrix Spike Recovery | 

One mgA- phenol was spiked into each sample to measure its recovery. 
The percentages of the matrix spike recovery from 33 samples are tabulated in P 

Table 2.5.3.1.1 and plotted in Appendix 2.5 (Fig. 2.5.3.1.1). The results were 
checked for outliers by the Box-Whisker method (see Appendix 2.2.1 for method 
description, see Fig. 2.5.3.1.2 for detailed results). 

The percentage of the matrix spike recovery was calculated 



Detailed results in each QA parameter for total phenols analysis are presented 
below: 



I 
I 

using the following formula: ■ 

% mamx spike = TP ggng-in spike s^plg - TP cone, in samplg ^ ioo% | 

recovery TP cone, in spike std. * 

t 

The recovery of total phenols from different types of matrices 
was between 85% to 121% with a mean of 101.7% (Table 2.5.3.1.1). No recovery g 

was outside the QA/QC limit (75-125%). A students' t-test ( see Appendix 2.2.2 
for definition, see Tables 2.5.3.1.2 to 2.5.3.1.7 for detailed results) was perfomied | 

on the recovery data to evaluate the sample matrix effect on spike recovery. 
Statisdcal tests indicated that there was a significantly higher (p<0.05) recovery of 
total phenols from raw sewage and secondary final effluent samples than from 
return recycle samples. 
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ZENON ENVIRONMENT INC. 

TOTAL PHENOL-MATRIX SPIKE RECOVERY SUMMARY 



Sample ID 



ZE04-0231 



ZE04-U232 
ZE05-(XX)4 



ZEQ5-0009 
ZE05-OO17 



ZE07-Q018 
ZE07-0074 



ZE09-0012 



ZE09-0032 
ZE 10-0008 



ZE 10-0028 
ZEl 1-0019 
ZE12-0019 



ZE 1^0635 
ZE14-0012 



ZE17-0012 



ZEl 8-0009 
2E1^-M14 



Amount Added 



1 



ZE20-0014 



ZE21-0013 



ZE21-0014 
ZE2 1-0024 



ZE 2I-0033 



ZE22-0012 



ZE24-0007 
ZE25-0001 



ZE25-0005 



ZE27-0005 
ZE28-0017 



ze50-0OJ4 



ZE3 1-0032 



Average 



Sample Cone. 
(mg/L) 



"Ot" 



"IT" 



T 



"TTTT 



0.14 



1.17 



1515T 



T 



Amount Found 
(mg/L) 



1.1 
TT 






1:68 



Tor 



iw 



T05 



TIT 



TTJT 



TC^ 



TU5" 
TUT 







IT 



ITIT 
IT" 



"0155" 



insr 



TJT 



IT" 

TIT 



UT 









T^ 



TW 



LOF 



ITT 
TT5" 



TW 



TW 



TJT 

"DT54" 



1 



2.5 
W 



1.04 



TTT 



UT 



Sample Matrix 
Type 



2°-FE 



2°-FE 



RS 



SL 
FT 



1^ 
"^R5 



"ST 



TC 



rS" 
"rT 



"rT 



"rS" 
"RS" 



TTT 



Recovery 



rT 
■rS" 



ir¥W 



RS 

2°-FE 



2°-FE 



RR 

2°-FE 



RS 



"rS" 



IT 



2°-FE 
2°-FE 

2°-FE 



■^T 



"Tor 
"5r 



"5r 



"5r 



TW 



-w 



-w 



1^ 



TTT 






"To5" 



93 
"55" 



TW 



"W 



TTT 
TTT 



85 

TW 



TOT 



IT 



94 

TTT 



-w 



104 






TEJTT 



2!^FE- secondary final effluent 
SL- sludge 
RS- raw sewage 
RR- return recycle 
SC- sludge cake 
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2.5.2.2 Method Blank 

A method blank was analyzed along with each analytical ain. Analysis 
of method blanks could identify possible contamination contributed by glassware, 
reagent, instrument etc. Results of 43 method blanks arc tabulated in Table 
2.5.3.2.1. The total phenols content in all blank samples was below the detection 
limit. (0.5 mg/L) set for final effluent samples. 

2.5.2.3 Replicates 

Forty-six duplicate samples were analyzed for total phenol content. 
Forty pairs of samples were found to have total phenol content below its respective 
detection limit . The percentage difference between duplicates was calculated if 
concentrations in both duphcates were greater than 5 x MDL ( US guideUine) and 
the calculated results are presented in Table 2.5.3.3.1. The fomnula for 
calculating the percentage difference between duplicates is: 

% difference = Cone, in analysis 1 - Cone, in a nalysis 2 ^ 100% 

(Cone, in analysis 1 + cone, in analysis 2 )/2 

The average percentage difference was 13.5% for 6 pairs of sludge 
samples which showed total phenol content above 5 x MDL (Table 2.5.3.3.1). None 
of the percentage difference was outside the QA/QC limit (50%). Information 
regarding analytical precision by duplicate analysis from matrices other than 
sludge samples could not be provided by the current project. 
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ZENON ENVIRONMENTAL INC. 

TOTAL PHENOLS-METHOD BLANK SUMMARY 



Analysis Date 


Concentration 

(mg/L) 


Jan.27,1987 


<0.05 


hn.lU^^I 


<6.C)5 


Jan. 28. 1987 


<0.65 


Jan.i^,l^§:? 


<0.05 


Jan. 30, 1987 


<0.05 


Feb.i,l$87 


<0.05 


Feb.3,1987 


<0.05 


Feb.23,1^87 


<C.O^ 


Pcb.U,mi 


<0.05 


Fth.U,mi 


<0.05 


Feb.25,l<)87 


<(:).05 


Feb.26.1^S:? 


<0.65 


Feb.26.1$S7 


<0.05 


Mar.ia^87 


<6.05 


Mar.4,1987 


<0.05 


Mar.l0.1$87 


<0.05 


Mar.ltl^g? 


<6.65 


Mar.l8.1^87 


<0.05 


Max.l(),\%1 


<0.05 


lvlar.20,1587 


<0.05 


Mar.28.1$8^ 


<0.05 


Mar.28,1987 


<0.05 


Apr.9,1987 


<0.6^ 


Apr. 13, 1987 


<0.65 


Apr.l4,l$87 


<0.05 


Apr.20.1987 


<0.05 


May 25,1987 


<0.05 


June 2,1987 


<0.05 


June 11^87 


<().(ii 


June 4,1987 


<0.05 


June 8,1987 


<0.05 


June 9,1^87 


<0.05 


June 11,1987 


<0.05 


June 18,1987 


<0.05 


Juncii,l987 


<0.05 


June IXmi 


<0.C)5 


July 8,1987 


<0.05 


Aug. 5,1^87 


<0.0^ 


Aug. 10,1987 


Kd.di 


Aug. 12,1987 


<0.05 


AuS. 18,1^8? 


<0.6^ 


Aug. 19,1987 


<6.05 


AuS. i8.i^87 


<0.05 



Table 2.5.3.2.1 

-44- 



ZENON ENVIRONMENTAL INC. 



TOTAL PHENOLS-REPLICATES SUMMARY 



Sample I.D. 


first analvsis 


second analvsis 


Sample Matrix Tvpe 


^e bitf • 


ZE-04-0004 


<0.5 (mg/'l) 


< 0.5 (mg/1) 


2*-FE ■ 




ZE-05-^8 


< 0.5 (rriR/l) 


< 0.5 (mg/1) 


2»-FE 




ZE-05-0017 


6.6 (mp'Kg) 


8.1 (mg/lcg) 


SL 


20,4% 


^t-O^-OMi 


< 0.5 (m&'l) 


< 0.5 (mg/I) 


R$ 




ZE-0r(M<5§ 


<0.1 (mg/U 


<0.1 (mg/l) 


l»-FE 




ZE-07-0050 


1 1 (mg/kg) 


9.5(mg/kg) 


SL 


l4.6% 


ZE-0?-00^4 


< 0.5 fmg/1) 


<0.5 (mg.'l) 


RS 




ZE-09-00I2 


< 0.5 (mg/1) 


< 0.5 (mg/l) 


RR 




ZE-O^-MSS 


< 1 (me/lcg) 


< 1 (mg/kg) 


SL 




ZE- 10-0008 


12(mgkg) 


11.4 (mg/kg) 


SL 


5.1% 


ZE- 10-0028 


<0.5(mg/l) 


< 0.5 (mg/l) 


RS 




3-11-001$ 


< 0.5 (mg/1) 


< 0.5 (mg/l) 


RS 




ZE- 12-0008 


6.5(mg/kg) 


6(mg/kg) 


SL 


8.0% 


ZE-i2-00l5 


< 0.5 (mg/1) 


< 0.5 (mg/l) 


RS 




ZE-12-00W 


<0.1 (mg/1) 


<0.1 (mg/l) 


2"-FE 




ZE- 13-002^ 


<0.1 (mg/l) 


<0.1 (mg/I) 


2*-P£ 




ZE- 13-0056 


< 0.5 (mg,1) 


< 0.5 (mg/l) 


RS 




ZE- 13-0037 


<0.1 (mg/1) 


<0.1 (mg/l) 


2».FE 




ZE-13-003S 


<0.1 (mg/1) 


<0.1 (mg/l) 


2°-FE 




ZE-i3-00:i$ 


<0.5 (mg/1) 


<0.5 (mg/l) 


RS 




ZE-14-0034 


<0.5(me/l) 


<0.5(mE/l) 


RS 




ZE-15-0014 


9.1mg(/kg) 


12(mg/i<g) 


SL 


27.5% 


ZE-i7-00n 


<0.5 (mg/1) 


<0.5 (mg/l) 


RS 




ZE- 17-00 18 


<0.1 (mg/1) 


<0.1 (mg/l) 


2»-FE 




ZE- 18-0003 


<0.5 (mg/1) 


<0.5 (mg/l) 


RS 




ZE-15-OOi? 


<0.1 (mg/1) 


<0.1 (mg/l) 


i*-F£ 




ZE-20-0001 


<0.5 (mg/1) 


<0.5 (mg/l) 


RS 




ZE- 20-00 12 


<0.5(mg/l) 


<0.5 (mg/l) 


RS 




ZE-20-0031 


<0.1 (mg/1) 


<0.1 (mg/l) 


2»-FE 




ZE-2i-00i3 


<0.5 (mg/1) 


<0.5 (mg/l) 


RS 




ZE-21-0028 


<0.1 (mg/1) 


<0.1 (mg/l) 


2»-FE 




ZE-22-0015 


5.5(mg/kg) 


5.2(mg/kg) 


SL 


5.6% 


ZE-23-OOOi 


<0.5 (mg/1) 


<0.5 (mg/l) 


RS 




ZE-23-0008 


<0.1 (mg/1) 


<0.1 (mg/l) 


2*-FE 




ZE-24-0006 


1.4(mg/tg) 


1.7(mg/Cg) 


SL 




ZE-24-0007 


1.5(mR/kB) 


1.3( mg/kg) 


SL 




ZE-2^-000^ 


<0.5 (meA) 


<0.5 (mg/l) 


RS 




ZE-27-0007 


1.3(mg/feg) 


1.3(mg/kg) 


RS 




ZE-27-0017 


1 (mg/lcg) 


0.8(mg/kg) 


SL 




ZE-28-6002 


<0.1 (mg/1) 


<0.1 (mg/l) 


2°-FE 




ZE-28-00U 


<0.1(mg/l) 


0.12 (mg/l) 


2*-FE 




ZE-28-0039 


<0.5 (mg/1) 


<0.5 (mg/l) 


RS 




ZE-29-0015 


<0.1 (mg/1) 


<0.1 (mg/l) 


2*-FE 




ZE-30-0018 


2.3(mg/kg) 


2.8( mg/kg) 


RR 




ZE-3 1-0006 


<0.1(mg/l) 


<0.1 (mg/l) 


i*-Fe 




ZE-31-0041 


<0.5 (mg/1) 


<0.5 (mg/l) 


RS 




Average 








13.5% 



I 



* % difference was calculated only if both sample concentrations were >5XMDL 

1°-FE- primary final effluent 

2''-FE- secondary final effluent 

RS- raw sewage 

SI- sludge 

RR- return recycle 
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Appendix 2.2.1 



BOX-WHISKER METHOD 



This method is used to determine outliers from a set of data. 

The left and right sides of the box are approximately at the 25th 
percentile and 75th percentile of the number of points in the data 
arranged in descending or ascending order. 

The left and right whiskers extend to values which represent 1.5 
times the width oif the box. Any data points falling outside these 
values are plotted as individual points and referred as outliers. 
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Appendix 2.2.2 



STUDENTS' t-TEST 



The students' t-test used in the current project was to compare the 
means of two independently collected (unpaired) samples. 

A significance level less than 0.1 ( 90% probability) was 
sufficient to reject the hypothesis that the two samples came from 
populations with the same mean. 

A significance level greater than 0.1 ( 90% probability) was 
sufficient to accept the hypothesis that the two samples came from 
populations with the same mean. 
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APPENDIX 2.2.3 
DETAILED ANALYTICAL METHOD FOR VOLATILES 



2.2.3.1 Nutech 8522 System 

A Nutech 8522 sample concentrator system was used for the analysis of 

all the samples and standards analyzed on the Finnigan 4510. 100 ng each of dg 
toluene, d5-chlorobenzene, d4-dichloroethane and bromofluorobenzene were 

added as surrogate standards to all samples prior to analysis. 

Standards were injected into 5.0 mL blank water and processed as a 
normal sample. 

In addition, a system blank was analysed to establish any extraneous 

contribution of volatile organics. 

The sample was loaded into the purge vessel and processed using the 
foUowing instrumental conditions: 



Sparge: 

Temperatures: Valve 

Line 

Trap (Cool) 

Trap (Heat) 

Port 1 

Port 2 

Bake Oven 

G.C. Carrier Flow 



Helium 30 mL/min for 10 min. 

185^C 

185°C 

25°C 

210°C 

200°C 

200°C 

180°C 

3mL/min. 
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The gas chromatographic conditions used on the Finnigan 4510 are listed below: 

Column: 30 M DB5 0.3 mm ID 

Temp. Prog: -45°C for 2 min. 

-45°Cto 120°Cat 10"^ 
120°C to 200''C at 20°C/min 
Injector: On-column 

The mass spectrometer conditions used in the analyses are listed below: 

Electron Impact mode, scanning 45-300 AMU each second 
Electron energy 70 eV 

Em voltage 1300 eV 

Emission Current 0.5 A 

The U.S. EPA standard mixture prepared by Radian Corporation was 
used for quantifications of aU volatile organics listed in EPA Method 624. The 
GC/MS was calibrated with PFTBA (FC-43). 

Quantification was performed using the external standard method, as 
detailed in the Federal Register, on peak areas from reconstructed ion plots for the 
quantifications ions listed in the EPA Federal Register. Assurance of correct 
identification was perfomied using the secondary ions and in the case of higher level 
determinations, using the fuU scan spectra. 

2.2.3.2 Envirochem 810 System 

An Envirochem Series 810 volatile analyser was used for the 
analysis of all the samples and standards analysed on the HP-MSD. 50 ng each of 
dg-toluene, dc-chlorobenzene, bromofluorobenzene and d4-dichloroethane were 
added as surrogate standards to all samples prior to analysis. 
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Standards were injected into 5.0 mL blank water and processed as a normal 

sample. 

In addition, a system blank was analysed to establish any extraneous 
contribution of volatile organics. 

The sample was loaded into the purge vessel and processed using the 

following instrumental conditions: 

Helium 30 mL/min for 10 min. 



Sparge: 


Hehum 


Temperatures: 




Trap #1 (Wide Bore) 




-Cool 


50X 


-Heat 


250°C 


Trap ^#2 (Narrow Bore) 




-cool 


SO-'C 


-heat 


250°C 


Transfer Line 


-250''C 



G.C. Carrier Flow 



2mL/min. 



The gas chromatographic conditions for the HP-MSD are listed below; 



Column: 
Temp. Prog: 



Injector: 
Injection Temp: 



30 M DBS 0.25 mm ID 

-40''C for 2 min. 

-40°C to nO^C at 10°C/min. 

120*C to 200°C at 20'C/min. 

Direct 

150X 
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The mass spectrometer conditions used in the analyses are listed below: 

Electron Impact mode, scanning 45-300 AMU each second 
Electron energy 70 eV 

Em voltage 1300 eV 

Emission Current 0.5 A 

The U.S. EPA standard mixture prepared by Radian Corporation was 
used for quantifications of all volatile organics listed in EPA Method 624. The 
GC/MS was calibrated with PFTBA (FC-43). 

Quantification was performed using the extemal standard method, as 
detailed in the Federal Register, on peak areas from reconstructed ion plots for the 
quantifications ions listed in the EPA Federal Register. Assurance of correct 
identification was performed using the secondary ions and in the case of higher level 
determinations, using the full scan spectra. 
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Fig. 2.2.2.1 to Fig .2.2.2. 10 

UCL - Upper Control Limit (mean +3SD) 

UWL- Upper Warning Limit (mean + 2SD) 

LCL - Lower Control Limit (levels were set according to historical data) 
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Fig. 2.2.2.1 



VOA-INSTRUMENT RESPONSE CHART 
(1,1,1-Trichloroethane-lOppb) 
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VOA-INSTRUMENT RESPONSE CHART 
(Methylene chloride-lOppb) 
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Fig. 2.2.2.3 



VOA-INSTRUMENT RESPONSE CHART 
(Hexane-lOppb) 
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VOA-INSTRUMENT RESPONSE CHART 
(Benzene-lOppb) 
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Fig. 2.2.2.5 



VOA-INSTRUMENT RESPONSE CHART 
(Ethylbenzene-lOppb) 
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Fig. 2.2.2.6 



VOA-INSTRUMENT RESPONSE CHART 
(Toluene-lOppb) 
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Fig. 2.2.2.7 
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Fig. 2.2.2,8 



OA-INSTRUMENT RESPONSE CHART 
(1,2-Diinethylbeiizene-lOppb) 
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Fig. 2.2.2.9 



VOA-INSTRUMENT RESPONSE CHART 
(3-ChIoro-l-propene-lOppb) 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Insirumeni 
Matrix Type 



-Mmmr 



(3C/MS 



Analyst 
Analysis Date 



TT 



Feb.-AuB./87'~l 



Primary Final Effluent 



No 



T 
T 



10 



11 



12 



13 



14 



"TT 



TT 



"TT 



IT 



IT 



IT 
IT 



IT 
IT 



T6 



2T 



-w 



19" 



-w 

IT 



IT 
IT 



34 



35 



TT 



Zenon 
Sample 
I.D^ 



ZE07 -0011 

ZE07-005i> 



ZE08-M25 



ZEM-0013 



ZE09-O024 
ZE12-0026 



ZE 12-0030 
ZE13-0010 



ZE13-0012 



Surrogate #1 
d4-Dichloroetliane 

%REC. 

?o 



"55T 



T9T 



"TOT 



1M~ 
TFT 






lUT 



TOT 



ZE 14-0031 
ZE14-0033 



ZE14-O035 



ZEi5-«»2ft 



Average 



SD 



z£iJ-0002 
ZE15-WW 



ZE15-0017 



ZE15-M19 



ZE22-0065 



2E22-MM 



^£22-0011 



ZE22-Ml^ 
7E551305T 



Zfe25-60M 
IZE23-M34R 



ZE23-0036 
7E23^50DT 






^mmim 



ZE3 1-0006 



ZE31-0008 



ZE31-0011 



^4 



TP" 
"53T 



■97T 
ITT 



42 •# 



"gr 



Tir 



TRT 



W 



Tnr 



w 



TW 



TTT 

Tnr 



IT 









76 

1155" 



Surrogate #2 
Bromofluorobenzene 
%REC 

wi 



1T7" 



ITX 



-TTT 



TUT 



114 



TTT 



■^O" 



15T 



w:6 



"50" 



101 



"55T 



TTT 
TTT 



•WT 

"srr 



39 *# 

-ir~ 



iw 



130 *# 

—m — 



"sr 



54 *# 



-w 



"W 



TTO" 



"W 



"gr 



TuT 






"5r 

IT 



TT 



TfX 



Surrogate #3 

d8-Toluene 

%REC. 

— TT^ 



-WT 
TTT 



TWT 



"TPT 
TTT 



TJT 
TTT 



TET 



TOO 



"54T 
TW 



l6T 



"5ST 



TTT 

"Tsr 



"TT 



-gr 



TT 



TRT 
TT 






"5r 



TT 
TT 



"90" 

"gr 



IT 
"Tot" 



1^ 



74 



"Ttr 
■9rr 



14.7 



"HT 



Surrogate #4 
d5-Chlorobenzene 

%REC. 
TT^ 



TTT 



"TDT 
TTT 



TTT 
-TTT 



T^T 



T55T 
"g9T' 



"grr 



77.9 

"TO" 



TTT 

TT 



TTT 



TT 
TT 



IW 



TT 



TT 



TlO 
TiF 



TRT 



"9r 
"95" 



"99" 
"9r 



63 



TOT 
"WT 



Tf 

TT 



"T5r 

"919" 



IsT 



QA/QC Action Limits for Surrogate Recovery: 60-120% 

♦ ouside the QAAJC action limits 

# outlier, not included in the calculation of average and standard devialion 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ED: 
Instrument 
Matrix Type 



AN873095 



1 GC/MS' 



Analyst [ 

Analysis Date 



Secondary Final Effluent 



"TC" 



Feb.-Aug./87" 



No 






8 



11 



12 



13 



14 



15 



16 



17 









IT 



24 
13" 



IT 



27 



"W 

IC 



31 

. IT 



IF 



2^non 

Sample 

I.D 

ZE()4-(XX}2 



ZE04-0004 



ZE04-U229 
ZE04-0231 



ZE04-Q233 
ZE-04-0235 



ZEQ5-(XX)2 
ZE05-(XX)4 



z£ Q5-()(y)§ 
)5-0010 



ZE05-0012 
ZE05-0014 



ZE05-0016 



Surrogate #1 



d4-DichIorocthane Bromofluorobcnzene 



ZE05-(X)24 

ZE05-0036 



ZE05-Q038 
ZE05-004U 



ZE06-0002 

zeO^-OOiM 



ZE07-O0O2 



ZE07-00U4 
ZE07-0006 



ZE07-0013 



z £67-06l6 
ZE07-0018 



2E07-00i5 



ZE(:)7-00l5 
ZE07-0027 



ZE07-0039 



ZE07-Q041 
ZE07-0043 



ZE07-0045 
ZE07-0053 



ZE07-0069 



% REC. 

113 * 



TO" 



94.5 



16T 

72T 



"g9T 



"T6T 






"85T 
"TO" 



TIT 
"50" 



7TT 
"TO" 



"TT" 
"57T 



""55" 



"50" 



■55T 



■US" 



60.6 



"50" 
TT5" 



-^4T 



Surrogate #2 i Sum)gate#3 I Surrogate #4 



%REC . 

■nro" 



"57T 
"TUT 



"inr 



"58T 



"TCO" 
■5TT 



"50" 



"54T 



"54T 
"515" 



■^TT 



74.7 
■75T 



TO" 
TTT 



TTT 
"I7- 



15T 
"551" 



■57T 
"54T 



T3m 



"TT 



124 ' 



TTT 



d8 -Toluene 
%REC. 

T26" 



*r 



"50" 



"50" 



■50" 
"TI55" 



"TTT 



TTT 

■^4T 



d5-Chlorobenzene 
%RE C. 
Tim 



TTT 



114 

"55T 



"^5T 
■9O" 



1^ 



7&.9 

§2.5 

57 .9 * # 

81.2 



"gT5" 

"5rr 



■WT 
"5IT 



"55T 
"5?5T 



"TIT 
TTT 



TO" 



111 
ITT 



"56T 

Tiyr 



"95T 



"55T 



110 
"55 



1 



101 

"5Tr 



"^sT 



87.6 



"5?T 
"5IT 



"TT 
"5IT 



"50" 
"MT 



T5T 



78.1 
TtT 



"JTT 
"6X6" 



TTT 
"gIT 



"55" 
"5IT 



"543" 
"54T 



'^5T 
TI5T 



"125" 
■WT 



TI(r 
"TOT 



IB" 



no 

To?r 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY" SUMMARY 



Project ID: 
Instrument 
Matrix Type 



AN873095 "1 



"TOR^ 



Analyst 


Date 


r 




tC 


n 












Analysis 


L 


Feb 


-Aug./87 


J 



Secondary Final Effluent ~| 



No 



■w 



IT 



"IT 



-AT 



IT 



44 



45 



47 



IS" 
■45" 



-w 



51 

IT 



3T 



54 



55 



IT 
IT 



"SO" 






■S5" 



■^ 



IT" 






Zenon 
Sample 
I.D^ 

ZEO?-00?i 



ZE07-0075 



2e0ii-000i 



ZE08-0005 

2£08-66i7 



ZE08-0O33 



2e08-0635 



ZE08-0038 



ZE08-(X)40 



lE0g-f)045 



Z£09-Q005 
ZE09-(XX)7 



Zfi0$-(»i5 



ZE09-0022 

2£M-003i 



Surrogate #1 I Surrogate #2 
d4-Dichloroethanc Bromofluorobenzenc 



1ED515544" 



a09-(X)47 



ZElO-0005 



2eiO-(X>i^ 
ZEiO-MSi 



:io-ooi3 

ZElO-0025 



■7En5^503r 



ZEl 1-0002 



2Ei 1-0004 
ZEl 1-0010 



Z£l 1-0012 



ai 1-0020 

ZEl 1-0022 



Zfii 1-0024 
ZEl 1-0026 



XEi 1-0028 



% REC. 
50 



TIT 



■WT 



137 ♦# 



iiT 









"WT 



■57T 



TTT 



111 
15T 






■WT 



TOT 



•nsr 



-WW 



105 



TIT 
TTF 



%REC. 



Trr 



"TTT 



"PT 



148 *^ 



T5r 



■^TT 



"WT 



■5fTT 



"TOT 



"MT 



"TOir 



"5TT 
"TI5" 



TIT 



TTT 



■92T 



"55T 



"icr 

T5T 



'TIS" 
"BT 



92T 
TOT 



TTT 
TTT 



Surrogate #3 
d8 -Toluene 
%REC. 

— w — 



1VT 



'WW 



12 9 *# 

85.5 



13^ 



119 



"ST" 






"9IT 
"Tljr 



"K5r 
"R5r 



TnO" 



"T^T 



104 

"54" 



104 
■5T7 



TTO 
TOT 






"TOT 



■55T 



"TOr 
TRT 



19T 






"n55" 



Surrogate #4 
d5-Chlorobenzene 
%RE C. 

m 



ITT 



■55T 
■JO" 



T5T 



145 *# 



122 * 
"SO" 



T5T 
"WT 



"SO" 



1I5T 



"R54" 



75T 



101 



TRT 



1 






■55T 
"RSt" 



114 

■53T 



■g4T 



■75T 



-WT 
15T 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



I AN8750^ 



GC/MS 



] 



Analyst [ 

Analysis Date 



Secondary Final Effluent 



"TT 



Feb.-Aug./87 



No 



71 
IT 



TT 



74 

"TT 



"7^ 



TT 
"75" 



79 



j—gr 



"w 



15 



"IT 



15" 



■^52" 



"5T 



"5T 



"5T 



-w 



■TOT 

"KJT 



■TOT 



iisr 



Zenon 

Sample 

ID. 

ZEl 1-0030 
ZE12-0002 



^El^oco4 

ZE12-0012 



ZE 1 2-0020 



Z£ii-0032 



ZEl 2-0036 



Surrogate #1 
d4-Dichloroe thane 

% REG. 
W^ 



ZKi3-006^ 

ZEl 3-0004 



ZE13-0Q18 

Xei5-00i0 



2£i3-00^6 

ZE13-0020R 



ZE l 3-0031 
^15-0055 



Z El 3-0035 
^13-005? 



^lJ-0()38 
ZEl 3-0040 



ZEl3-(X^l 

ZEi5-0044 



ZE13-0033R 



ZE13- 0035R 
Ml4-«»1 



a 14-00^1 
ZE14-0023 



ZE14-0025 



a£i4-ooi6 

ZE14-0011 



2£l4-00l3 



ZE14-0014 
ZEi5-(»iO 



116 



145 



129^ 
"56T 









"RJ4" 



1^ 
"RH" 



"57T 






"77T 



TO" 
■50T 



lO" 
-WT 












T5r 

"TIT 



T^ 



"TOT 



Surrogate #2 
Bromofluorobcnzene 
% REC. 
5X3 



26.6 * # 

94.1 

lO^ 

98.i 






"102 
3i.0^# 



■^rr 



i4r 



*# 



""50" 
"5TT 



"50" 
"TTT 



■~Tor 



TTT 
"TIT 



355 *# 



^1:6 

"TTT 



2 89 *# 
111 



144 *# 

96.2 



'2r^ 

-55T" 



T23^ 



"54T 



"50" 



Surrogate #3 
d8 -Toluene 
%REC. 
50 



105 
"55T 



"55T 



115 

"54T 



"553" 

"grr 



■712" 

"5rT 



114 

"STT 



"50T 



"TT" 
"TO^T 
"T(5r 
"50" 



1^6" 

"5?T 
T5T 



"55T 

~ros" 



"UT 



■75T 

"grr 



Surrogate #4 
d5-ChIoroben2ene 
%REC. 



135 *# 



"91" 
15T 



"TO" 
"57T 



HZ 



"P3" 
■7?5T 



"SO" 



111 
"9I5T 



"15" 
"g6T 



114 









T22" 
ITT 



"ITS" 
ITT 



TTJ 



114 

lO" 



"54T 
T20" 



111 



ITT 
15T 



76.4 
T5g 



*# 



164 *# 



14 1 *# 
73.1 



~g4" 
17T 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND ■ SURROGATE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



I AN873095 I 
I GC/MS I 



c 



Analyst 



TC 



Analysis Date | Feb.-Aug./87 



Secondary Final Effluent | 



No 



TUT 



"TOT 






111 
ITT 



TTT 



TTT" 
TTT 



TTT 



TTT 

Tir 



TTT 



Tir 



TO" 



124 



125 



TIT 
TTT 



IW 



TIT 
IW 



IW 



IW 



T3r 



T34" 
IJT 



IW 



ITT 



IW 



IW 



IW 



Zenon 

Sample 

LP. 

ZEl^-OOli 



ZE17-0004 
ZEl7-OtiO^ 



^i7-06i0 



Zei7-00lS 
2E17-MH4 



2fel?-00l6 

ZE17-(X)02R 



Zfil7-00l8 



ZE18-0064 
ZfeiS-OOW 



ai8-00i4 
^18-0008 



Surrogate #1 I Surrogate #2 
d4-Dichloroethanc Bromofluorobenzcne 



2ei8-00Sl 
Z£l8-00« 



ZEl 9-0002 

2El$-0005 



Z£l9-000^ 



ZEi9-oon 



2ei$-00i5 



2fe^O-06iO 
ZEIO-OOU 



ZE26-0014 



XEi6.«yi5 






iEiO-OOi) 



iEiO-Mi^ 



z£i6.«)3i 



2651-0004 



a5i.0OO6 
ZEi 1-0008 



% REG. 



■^TT 



^5 

IT 



-~S7 
TtU 



*# 



IT 



TTIT 



■^ 






"55" 



IT 



TIC" 



T5C" 



IT 
TW 



■9T" 
IT 






"75" 

"54" 



TM" 



ST 
TW 



"5r 
TRT 



"87" 



% REC. 

-?TT" 



w 






170 *# 



"55" 



■^ 



■^ 



TTir 

"55" 



"^ 



T?5?r 



"5r 



"55" 
T^ 



IW* 
-TW 






ir^nr 



IT" 



■^ 



■^ 



"ST 



■^ 






"55" 
TCOr 



■5r 



"55" 

■w 



w 



Surrogate #3 
d8 -Toluene 
%REC. 
5?5 






IT 



160 *# 

84 






THT 



"gr 



Surrogate #4 
dS-Chlorobcnzene 
%REC. 



"52" 
IT 






T^ 



TTDT 
TM" 



71 



"EOT 

T4?J 



*# 



~ST 






"5T 

"ST 



T5 



IW 



UK) 



w 



T7J 
"55" 



"54- 



150 *# 
87 



T5" 



THT 



"5r 



"5r 



"5r 



TRT 
TRT 



IW 



74 
TM" 



"5r 
TTir 



"gr 
"w 



■gr 

TIF 



57 ^ 

-5T 






Ttr 



Tir 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



I AN873093 I 
GC/MS 



Analyst ^ 

Analysis Date f 



TT 



Feb.-Aug./87 



Secondarv Final Effluent 



No 



141 
■R5" 



TaT 



144 
143" 






■n^ 



"145" 

T3^ 



151 

T5r 



"BT 



154 

T53" 



T35" 






■rar 



1^ 



IP" 






■w 



TFT 






T7T 
ITT 



Zenon 

Sample 

I.D. 

Ze5l-00l4 



Z£il-(X)24 



a^i-(y)i6 



Zfiii-(M55 



a^i-005J 

afeii-{)()54 



ZEii-66ol 



^^2-Q01<) 









Surrogate #2 
d4-E>ichloroethane Bromofluorobenzcne 



SurrogateTT 



ZE22-0044 

z£i2-(!)64i 



ZE2 3-0OO2 



ZE23-(XX)6 

ZE23-0008 






ZE«-(Mi^ 



ZES3-00l§ 



'ZE^4-00iJ 
ZEi4-(y)i7 



2E^4-60i^ 
ZE24-0021 



ZE24-0023 
ZE25-0(X)2 



ai5-0664 
ZE25-0010 



% REC. 
^6 



IT 



"TOT 
TT 



77 
"5T" 
"W 



inr 



TlO 



130 *# 
85 



"W 



TI5?r 



"55" 
"5ig" 



TT 



WT 









■55- 
TRT 



"5r 



TM" 



"TT 



■5r 



%REC. 
TRT 



140" 






i5(r 

1W 



"5r 



TNT 
"1^ 



mr 



TRT 

1^ 



TTF 



1?50" 
11^ 



1^ 



"gr 



*# 



3^ 

*# 
"TTO" 



TW 



-85" 

ir^ 



Surrogate #3 
d8 -Toluene 
%REC. 
55 



-gr 



"6(T" 



W 



-rr 






TRT 



120 



"5r 



Surrogate #4 
d5-Chlorobenzene 
% REC. 

vm — 



■5r 



-54- 



TW 



-w 



57 *# 



1M" 






1M" 



—53- 



*# 



*# 
-^TT" 



IT 



"56" 






"gr 
i(5?r 



41 



"55" 

-rr 



■sT"^ 



ICO" 
1TO" 



"5r 



"TRT 



HO" 
IT 



100" 
100" 



100" 



"54" 
lOQT 



100" 
■57- 



14 

"HIT 






HO" 

TOO" 



HO" 
116' 



TTO" 
"50" 



HO" 

H^ 



1M" 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Instniment 
Matrix Type 



AN873095 1 



Analyst 



TC 



J 



Analysis Date | Feb.-Aug./87 | 



Secondary Final Effluent 1 



No 






TTT 
T7^ 






1^ 



1^ 



1^ 



TFT 









1^ 















102" 

lor 



i5r 



15S" 
107" 



10^ 



IW 



Zenon 
Sample 
I.O 



ZK5-00l^ 



ZE2^-«>J5 



ai^MOl 



aS^0004 









2E^?-0003 
2E27-0005ft 



ZE27-0013 



ZES7.<»i5 
ZK7-«iii 



ZEi?-0027 



2E27-003^ 
2E27-0035 



ZK8-000^ 
ZEi8-0004 



Surrogate #1 



d4-Dichlorocthanc Bromofluorobcnzene 



ZE28-0026 

ZKS-MiS 



ZE5S-M10 

ZE28.0012 



ZEi8-0030 



ZK8-00i4 



ZEi8-<»17 
ZE28-005i 



ZK8-0034 
ZEi8-W36 



ZK8-0038 



2Ei8-0046 



ZE18-6045 



% REC. 



TOT 



W 



"IT 
"TOT 



IT 



"TOT 



■n^r 






"Ty 



"TT 



IT 



IT 



■TI5J" 



■59" 
"ST 



"TT 



"7r 






"55" 









"55" 



71 



SuiTOgate #2 



%REC. 
""g4"~ 



"R5T 



89^ 

IT 



TTr" 



76 



"57" 



155" 



"lor 



iw 



IW 



*# 



14l ^ 

41 *# 

159 *# 

54 



158 *# 
87 



IT 



"nr 



"5r 






iw 

"55" 



W 



"75" 



"5T 



■nxr 



Surrogate #3 
d8-Toluene 
%RE C. 
52 



"53- 
"57" 



W 



TT3 
"TOT 



"75" 
7T 



"TOO" 
T2?r 



135 *# 
lii * 



Surrogate #4 
d5-Chlorobcnzene 

%R EC. 
57 



7T 



"ST 



"ST 

■5r 



"57 
TT 






"TOT 
-IT 






HIS 



TTT 
"57" 



100 



"ST 

IT 



■5r 



T25" 
15" 



"5r 



TOT 

"sr 



125" 



1^ 



"57" 



T3F3E 

124 ♦ 



6T 

TT 



-IT 
TOT 



IT 



TT 



TTT 
"5r 



TOT 
"55" 



TO?r 



"5T 



"sr 



TO<r 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



[ 



AN873095 



Analyst 



TC 



I 6C/M§ ~] 



Analysis Date | Feb.-Aug./87 



Secondary Final Effluent 



No 



TTT 



TTT 
TIT 



ITT 
TIT 



ITT 



■TTT 
ITT 



1W 



i5ir 



i5r 



^23 
15T 



15r 

i2r 



227 



15^ 



11^ 



231 

i5r 



75T 



Average 



■^ 



Zenon 

Sample 

I.D. 



Z£^S-Q01J 

ZE29-00(32 



ZE29-0004 






ZE29-0017 



ZEJ^-()Ol^ 

ZE29-0026 



ZE25-0OW 



ZE3O-0OO2 



^5^6004 



ZESO-OOi^ 
2E56-00i^ 



ZE30-0022 






aE3 1-005-/ 



ZE3 1-002^ 
Z£5 1-0055 



i£5 1-0037 



ZE31-0()40 



iiE3 1-0043 



SiuTogate^#l 



d4-Dichlorocthane Bromofluorobenzenc 



%REC. 



TIT 



IT 



"tT 



"TT9~ 



-W 



"7^ 



7T 



TUT 



"55" 



145 *# 



117 

"55" 



"53" 

15" 



"75" 



"53" 
"55" 



■If 



Surrogate #2 



"55" 



%REC. 



w 



1U4 



TUT 






TT55" 



"55" 






TT 



"TOT 



TTir 



TTT 



"TIF 
"55" 



-w 



"5r 

"75" 



TT 



64 
"74" 



"5T 



16 



Surrogate #3 
d8-Tolucne 
%REC. 



1^ 



"55" 



IT 



114 



"7^ 



114 

"55" 



IT 



"TT 
"5T 



TTF" 



150 *# 

n54 



■54" 



"5r 
IT 



TT 
1T 



"55" 



78 



"W 



IT 



Surrogate #4 
d5-Chlorobenzene 
%REC. 



-w 

TI55" 



TI5r 
im" 



-^ 



114 

"gr 



"51" 



127 



■55" 



77 



117 



l52 *# 
118 



■^ 



"5r 

IT 



74 



"50" 



TT 



■w 



16 



QA/QC Action Limits for Surrogate Recove 60-120% 

♦ ousidc the QA/QC action limits 

# outlier, not included in calculation 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ED: 
Instrument 
Matrix Type 



I AN873Q95 \ 



GC/MS 



I — re 



T, 



etum Recycle 



] 



Analyst 
Analysis Date 



TT 



Feb.-Aug./87" 



No 


Zenon 

Sample 

I.D. 


Surrogate #1 
d4-Dichlorocthanc 
%REC. 


Surrogate #2 
Bromofluorobcnzcne 
%REC. 


Surrogate #3 

d8-Toluene 

%REC. 


Surrogate #4 
d5-Chlorobenzene 
%REC. 


1 


ZE07-0009 


90.5 


103 


126 *# 


114 


•> 


Z^7-O0i4 


124 • 


112 


106 


ii3 


3 


ZE07-0019 


117 


109 


108 


115 


4 


ZE07-0019R 


97.1 


105 


98.8 


98.9 


i 


ZE07^34 


121 * 


no 


89.3 


103 


6 


i£07-0637 


127 *■ 


no 


94.3 


99.4 


7 


ZE07-0046 


150 * 


150 * # 


119 


123 * 


s 


ZE07-0060 


97.7 


105 


97.8 


98.5 


9 


ZE07-0070 


88.8 


98 


95.2 


95 


lO 


2E07-00-)3 


80.9 


98.1 


93 


95.9 


il 


ZEO7-O076^ 


89.5 


95.1 


96.2 


99.3 


12 


ZEO8-O0O3 


90.4 


97.1 


86.3 


89.4 


13 


ZE08-0018 


160.6 • # 


188.7 *# 


200.4 * # 


189.8 •# 


14 


2608-0021 


96.2 


107 


102 


110 


15 


ZE08-0024 


144 • 


135 * 


129 * 


132 *# 


16 


ZEO8-O038 


117 


126 * 


119 


122 * 


i7 


ZE09-0003 


105 


113 


HI 


108 


18 


i£09-00i2 


95 


88.1 


82.4 


86.3 


19 


ZE09-0&45 


96.1 


94.2 


97.8 


96,9 


20 


ZE09-0W8 


143 * 


65 


97.3 


102 


21 


ZE09-0051 


95.1 


108 


103 


103 


22 


2£lO-0003 


90 


83.8 


94.1 


82.6 


23 


ZElO-0006 


101 


lOi 


98.6 


102 


24 


ZEX2 1-0033 


99 


95 


130 *# 


100 


25 


ZE22-0003 


95 


0'# 


100 


100 


26 


ZE22-0020 


100 


49 # 


8-7 


100 


27 


ZE22-0023 


120 


59 


99 


87 


28 


ZK2-0040 


99 


99 


100 


75 # 


29 


ZE22-0045 


100 


99 


110 


110 


30 


2E22-0050 


liO 


130 * 


97 


no 


31 


ZE27-0034 


98 


149 *# 


103 


97 


32 


ZE27-O030 


94 


0*# 


101 


101 


33 


ZE27-0033 


66 


67 


81 


81 


34 


ZE27-0036 


109 


61 


ll7 


101 


35 


ZE28-0015 


100 


83 


98 


101 


36 


ZE28-0018 


95 


110 


97 


94 


37 


ZE30^2l 


117 


125 • 


96 


124 • 


38 


ZE30-0O15 


82 


88 


79 


87 


39 


ZE30-OOi8 


102 


i06 


96 


105 


40 


ZE30-0038 


89 


93 


l» 


100 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND • SURROGATE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



I AN8?309g 1 



C 



COWS 



I Return Recycle" 



] 



Analyst 
Analysis Date 



TT 



Feb--Aug./87" 



No 



IT 
IT 



IT 



44 



Average 



TIT 



Zenon 

Sample 

ID. 



ZE31-0009 
ZE31-001J 



ZE3 1-0039 
ZE31-0042 



Surrogate #1 
d4- Dichlorocthane 
%REC. 



■w 



"RT^ 



■TOT 



"RHT 



TTT 



Surrogate #2 
Bromofluon>benzene 
%REC. 



■w 






■5T 



T7T 



Surrogate #3 

d8-Toluenc 

%REC. 

— go — 






■5T" 



"55T 



"nyr 



QA/QC Action Limits for Surrogate Recovery; 40-120% 

• outside the QA/QC action limits 

# outlier, not included in the calculation of average and standard deviation 



Surrogate #4 
d5 -Chlorobenzene 
%REC. 



TTT 



TTT 

■w 



101.9 



ITT 



Table 2.2.3.1.3 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ED: 
Instrunient 
Matrix Type 



c 



E 



AN875M5 



GC/MS 



Analyst 
Analysis Date 



I Raw Sewage ~| 



c 



TT 



I Feb.-AugTST 



No 



2 

T 






TT 
TT 



IT 



14 

"TT 



T7" 



IF 



3r 



TT 



IT 
-25" 



IT 

TT 



"2r 
■3^ 



in" 

TT 



IT 



34 

3F- 



TT 



IS" 
IT 



"4?r 



Zcnon 

Sample 

ID. 



a64-(X)(:)3 

ZE04-0228 



2£0^-0007 



ZE05-0013 

2105-0035 



ZE05-003? 
ZE05-003^ 



ZE06-0(X)1 



ZE06-0003 
ZE07-0001 



2£07-<y)05 



■ZED7:00OT 



ZE07-O0i0 

ZE07-tXJ12 



ZE07-061J 

ZE07-0017 



ZE07-(X)2U 

ZE07-0024 



ZE07-0026 

ZE07-0038 



Surrogate #1 
d4-Dichloroethanc 
%REC. 

9n 



ZE07-0040 
ZE07-(XW2 



2E07-0044 



ZE07-0058 
ZE07-0068 



ZB07-0071 



2£07-0074 
ZE08-0001 



ZB08-0004 



ZE08-0017 
ZEO8-O020 



ZE 08-0023 
ZE08-0026 



ZE08-0028 
21E0^-0632 



ZE08-0034 
ZE^8-0036 



TRT 



"RTT 



1^ 



TUT 



T53TT 



TIT 



14T 



"7^ 



~nn~ 



TTT 



"75T 






TO" 



T^ 
TTT 



-WT 



TTT 
TTT 



■w 



IS" 
TTO" 



136* 



-WT 



Surrogate #1 
Bromofluorobenzcne 

% REC. 
50 



Tiir 



TTT 
TTT 



TIXT 
TTT 



TUT 



TTT 
~WT 



102 



T5X 

"grr 



"5TT- 



TTT 



TTjr 



TOO 

Tcr 



"W" 
TO" 



"TT 
"50" 



"WT 
"WT 



"TTT 



T05" 
TUT 



ITT 
TTT" 



T^ 
TT 






T39 



ITT 



Surrogate #3 
d8-Toluene 
%REC. 

WT^ 



113 
ITTW 



TOT 
TOT 



"Tir 
"90" 



TTJT 
TOT" 



87.7 
157 *# 



TOO" 

T05" 



TUT 
"5TT 



TiX 
ITT 



TOT 
TTJT 



TOT 
TIT 



■9O" 
-WT 






TIT 



TTT 



TTT 



■WT 
TTT 



TTT 



TTT 
-WT 



TTT 



141 ♦# 

54.5 



TTT 



Surrogate #4 
dS-Chlorobenzene 

%REC. 
50 



TIT 



TTT 



TTT 



TUT 



TTT 



TUT 
TOT 



TOT 



"1^ 






TJT 



""50" 

"SOT 
TTT 



TTO" 
TM" 



TTT 



TTJT 
TOT" 



"grr 

"5TT 



TTT 
TUT 



"5TT 
"T05" 



TaT 
-WT 



TUT 
"TTT 



"TTT 
"TTT 



TTT 



TTT 
TT^ 



"^4T 



TABLE 2.2.3.1.4 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



aN87W^ 



GC/MS 



] 



: 



Analyst 
Analysis Date 



Raw Sewage | 



TT 



I Feb.-Aug./F? I 



No 



IT 

"45" 



IT 

IT 



TT 



46 

IT 



■45" 



50 



-^ 



IT 



"54" 

35" 



35" 



IF 



■35- 



in- 



IT 



"ST 
"ST 



IT 



■55" 
"ST 



TT 



ST 



TO" 



TT 



TT 
TT 



74 

■75" 



■TT 



IT 



IT 
IT 



TT 



Zenon 

Sample 

ID. 

ZE08-003^ 



ZEM-0001 






ZEW-0014 



ZEW-0025 



ZE09-OW3 



ZEW-OWi) 



ZE 10-0001 

ZEIO-OOW 



ZElO-0018 
ZElO-0020 



ZElO-0024 



ZE10^2^ 
ZEll-OOOl 



ZEl 1-0003 
ZE11-0009 



ZEli-OOii 
ZEtl-00i9 



ZEl 1-0021 



ZEl 1-0023 
ZE12-0001 



ZE12-OQQ3 
2El2-00i9 



ZEt2-002iR 



Surrogate # 1 
d4- Dichloroelhanc 
%REC. 



ZE12-0023 
ZE12-0025 



ZE12-002? 
ZE12-0029 



2E12-0031 
Z£l2-0033 



ZE12-0035 
ZE13-0001 



"50" 



"R5(T" 



T^ 



T5T 



"RJT 



TO" 

TRT 



-WT 
"g4T 

"5rr 



TI55" 



■^5T 
"95T 



"?T 



"nxr 



-WT 



iln 
"5TT 



-WT 



"TOT 
"RJT 



"52T 
TTT 



lUT 
"RJS" 



"9775 
"57 



"TOT 






TTT 
"TTT 



TTJT 



"R5^ 



Surrogate #2 
Bromofluorobenzcne 
%REC. 

579 



"TT 
"TIT 



"5rr 






TTT 



T5T 



■57T 



"^^T 



T14 



"97T 



1150" 
TTT 



"grr 

"TOT 



"TTT 
"TOT 



124* 

■~^5~ 



112 
-WT 



273 *# 
94.4 



"Hxr 



"9rr 



"iFT 
"55T 



~Rn~ 

19T 



"50" 



29.6 * # 
111 



Tir 

TTT 



112 
lU * # 



15X 



Surrogate #3 
d8-Toluene 
% REC. 

g71~ 



116 
"TOT 



TTT 
TTT 



111 
TO" 



TTST" 
-TTT 



94 
102" 



TIT 



-WT 
105" 



T5T 



TOT" 



TiJ- 
107" 



"TIT 



105" 



TO" 



TTT 
"50T 



TTT 
-WT 



TO" 



TO" 



T4T 



"50T" 



100" 



TTT 



IW 



111 



TOT 
TTJT 



lOS" 



Surrogate #4 
dS-ChJorobenzcne 

%REC. 
51 



"StT 



105" 
TUT 



-w 

lOT 



TTT 
TTT 



-TW 



%T9 
TTS" 



TOT 
105" 



TTT 
TTT 



lUT 
TT 



HO" 



-T5T 

ITT^ 



lor 

TW 



lor 
lor 



"TTT 

ITT^ 



TTT 
TOT 



TT 

lor 



"5ST 

"lor 



HO" 



TTT 



T5T 



119 

■w 



TTT 



TABLE 2.2.3.1.4 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



L 



AN873095 



ccm 



Raw S 



ewage 



] 



Analyst 
Analysis Date 



c 



TC 



I Feb.-AugTST 



No 



IT 



IT 



84 
15" 



"W 



IT 



TT 
1^ 






"5T 






"55" 



TT 



-w 



fUC" 



lur 



KTT 



-w 



lur 



"Tur 



"TOT 



■TOT 



Tut 
ITT 



ITT 



rrr 



114 

TTT" 



TTF 



iTT 



TIT 
TR" 



Tir 



Zenon 

Sample 

I.D. 

ZE13-OO05 



Zfeij-(X)0^ 
ZE13-«5tl 



ZE13-0017 



ZE13-M19 
ZE 13-0025 



zelvm^r 



z£ 13-0030 
ZE13-0032 



2£i3-0034 

ZE13-0O36 



ZE13-0039 

ZE 13-0042 



ZE14-0001 
ZE 14-0007 



ZE14-0Q09 
ZE 14-0024 



ZE14-0022 

ZE14-0030 



ZE 14-0032 

ZE14-0034 



2E14-0012 



ZE15-0001 

ZE15-O003 



ZE15-O0O9 



ZE15-0011 

ZE17-0007 



ZE17-U00y 



2E17-0011 



ZE17-0013 



ZE18-0003 
ZE18-0005 



ZE18-0013 



ZElS-0020 

ZE18-O022 



ZE18-0022R 



ZEl^-OOOl 
ZE15-0004 



Surrogate #1 
d4- Dichloroethane 



ZE19-0010 



%REC. 

108 



"5t:^ 



"54-5" 



"Ho" 



■5ni!#" 



"n!5" 



■giT 






-WT 



TTT 



15^ 



TOT" 



IW 



TiT 



Tiir 



TTT 



"57X 

■wr 



T5T" 



ir 



"TOT 



Surrogate #2 
Bromofluorobenzcnc 



%REC. 

89.3 



288 *# 



"9^rr 

285 *# 



288 *# 



102 

28.5 * # 



■5T 



TUT 



"R5T 



TTT 
"TIJr 



"04" 



158 *# 
TTT" 



TTT 



111 

Tir 



T5T 



107 

35.5 *# 



TTr 



"5TT 



^WT 



-w 



w 



w 



iw 






nxr 



100 






iw 



-w 



"9r 



iw 



imy 



"nxr 



"99" 



iw 



IW 



"TUO" 



IW 



Surrogate #3 
d8-Tolucnc 
%R£C. 
IUg~" 



TUT 



"9Tr 

-WT 



TTT 



"TOT 



"5gT 



"5Tr 

"TM" 



"5T3" 



■g9T 



TUT 



TTT 



"5^T 



"HF 

TTT 



"nc" 



roT 



"TU5~ 
T3T 



lO" 



"13" 
"5TT 



TTO- 



-w 



"5r 



"50" 



IW 



-w 
"nxr 



"5T- 

"n)?r 



TRT 



TRT 



Surrogate #4 
d5 -Chlorobcnzcnc 



%REC. 

"1155 



TUT 

"5r 



-WT 



■TOT 
"59" 



UTT 



"TOT 

"gO" 



TSX 



142 *# 



"TO" 



135 *# 
§4.3 



TTT 



"OT 



"R5T 
"TOT 



Tiyr 



"RTS 
"TOT 



84 

178 ^# 



TT 



66.7 

13T 



"sr 



"TTTT 



15" 



-w 



TlO 

"9r 



■9T 



"W 



TTO" 
"TRT 
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-76- 



I 



I 
I 



ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Instrummt 
Matrix Type 



AK875055 



GC/MS 



Raw Sewage" 



] 



Analyst 
Analysis Date 



TT 



Feb.-Aue./87 



SuiTogate #1 
d4-Dichloroelhanc 



Surrogate #2 
Bromonuorobcnzcne 
%REC. 

m 



Surrogate #3 
d8-Toluenc 
%REC. 



No 



Zenon 

Sample 

ID. 



%REC. 

TTIT" 



IW 



Surrogate #4 
dS-CWorobenzenc 
%REC. 



TRT 



TIT 






TIT 
ITT 



IW 



84 
"55" 



100 



"iir 



-TEmmr 






iW 



TT 

•w 



"W 



IW 



ZE20-0009 



IW 

"50" 



TIT" 



IW 



ZE20-0Q12 
2£i(W)020 



IW 



96 

■gr 



nr 



"55" 

"gr 



TT 



■R5C" 
"54- 



ITT 



IW 



ZE20-0024 

ZE20-0026 



-5J- 



TRT 



93 



"n9" 

"iW 



ZE20-0028 



zE50-C)050 



"55" 



"TOO" 
"1130" 



"W" 
"RXT 



"W 



■gr 
"TOcr 



99^ 
"56" 



IW 



IJT 



T5r 



ZE21-0001 



ZE21-0003 



ZE21-0O05 



"55" 
IW 



IW 



IW 



IW 



"TRT 



TOO" 



100" 

■■5r 



TiO" 



"ht 



"RT 



TTT 



IW 



IW 



-T4T 



14T 






IW 



TTT 
IW 



IW 



"TTT 



1ST 



15T 

IW 



"BT 



T56 



T5T 
"155" 



IW 

"rar 



ZEll-0013 



ZE21-0027 



ZE21-0021 



ZE2 1-0023 
ZE21-0025 






mii-m4 



ZE22-0(X)6 

"ZE321300g" 



ZE22-0010 



ZE22-0018 



ZEM-0021 
"ZE33:003T 



ZE22-0035 
ZE23-0001 



■TEH^roor 



ZE23-(XX)5 

ZfeJ3-«»7 



■ZE3^0005" 



ZE53-001t 
ZE23-0016 



ZE23-00i8 
ZE23-fl«»4 



ZE23-0026 



"55" 



TRT 



"r20" 



TOT 






"W 



■w 



"55" 



"5r 



IW 



w 






iw 



-w 



■gr 

TfO" 



87 
IW 



luT 



TW 



IW 
TW 



~5g— 
150 M 



"TIT 



IT 

33" 



■3S^T- 



TOT 



39 ♦# 



"53" 

35" 



W 



o*# 
-55" 



"R50" 



"W 



"^5" 
T20" 



TT 



IT 



TFT 

"140"^ 



"TIO" 
TRT 



TT 



TT 

"75" 



116 
"75" 



"5g" 



"55" 
"50" 



TRT 



"55 

■77 



"55" 



"g5- 
TW 



-gr 



TW 
IW 



"gT" 



TRT 

"5r 



w 



120 
140 *# 



"150" 



■nr 



"5r 



TTxr 

"73" 



13TT 



"gr 



■5r 



103" 

wr 



"W 



"gr 



"R50" 



TWIT 



15" 



"55- 
IW 



w 



"57" 



TOO" 



140 •# 

"gr~ 



T30^ 

~7r" 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Instrument 
MaaixType 



c 



-jFmmr 



GC/MS 



] 



] 



Analyst 
Analysts Date 



I Raw Sewage | 



TT 



I Feb-Aug./8?~n 



No 


Zcnon 

Sample 

I.D. 


Surrogate #1 
d4-Dichloroe thane 
%REC. 


Surrogate #2 
Bromofluorobcnzcne 
%REC. 


Surrogate #3 
d8-Toluenc 
%REC. 


Surrogate #4 
d5-Chlorobenzcne 

%REC. 


161 


ZE23-0030 


130* 


84 


110 


llO 


i61 


ZE23-0033 


110 


88 


95 


80 


163 


ZE24-0M4 


97 


96 


97 


87 


164 


ZE24-0012 


i20 


110 


120 


130* 


165 


ZE24-0014 


120 


99 


no 


120 


166 


ZE24-0016 


110 


lOO 


no 


lOO 


167 


ZE24^18 


100 


82 


98 


100 


168 


ZE24-0020 


94 


120 


100 


76 


169 


ZE24-0022 


94 


0*# 


98 


68 


170 


^15-0001 


lOO 


94 


98 


77 


171 


ZE25-0003 


120 


96 


llO 


99 


m 


7T.25-(Xy)9 


100 


100 


100 


99.7 


175 


ZE25-CX)18 


74 


o*# 


92 


71 


174 


ZE25-6(i20 


100 


^9 


98 


100 


175 


ZE25-0022 


84 


30 *# 


96 


102 


176 


ZE26-0061 


89 


115 


102 


il3 


177 


ZE26-M13 


88 


35 *# 


75 


81 


178 


tEl6'0C}iS 


81 


76 


89 


81 


175 


ZE26-0024 


119 


116 


116 


117 


180 


ZE27-0002 


116 


103 


ii8 


122* 


181 


ZE27-0004 


98 


122* 


103 


96 


iSl 


7£.ii-mi 


96 


41 *# 


99 


83 


183 


ZE27-0020 


112 


39 *# 


105 


69 


184 


ZE27-0028 


86 


70 


104 


115 


185 


ZE27-O031 


124* 


0*# 


116 


119 


186 


z£27-0034 


98* 


149 ♦# 


103 


97 


187 


ZF.7 8-0001 


95 


97 


101 


95 


183 


ZE28-O0O3 


97 


89 


9? 


93 


m 


2E28-0007 


107 


105 


102 


102 


m 


ZE28^l3 


113 


90 


118 


104 


191 


ZE28-0025 


148 *# 


108 


131 * 


120 


192 


ZE28-0027 


98 


92 


102 


98 


193 


2E28-0011 


93 


92 


88 


98 


194 


ZE28-0029 


97 


104 


97 


96 


195 


ZE28-0016 


95 


123* 


97 


103 


196 


ZE28-0037 


70 


73 


82 


54 


197 


ZE28-0039 


140* 


84 


120 


llO 


198 


2E28-0041 


)l 


120 


lOO 


no 


199 


ZE29-0009 


9l 


100 


94 


89 


m 


ZE29-0011 


117 


121 


111 


ll4 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



[ 



AN873095 



GC/MS 



] 



Analyst 
Analysis Date 



TT 



I Feb.-Aug./H7 



I Raw Sewage ~1 



No 

■ 201 

■ 202 

■ 203 
" 204 
T05 

206 

207 

208 
209 
110 

2U 

■ 212 
213 ■ 

214" 

215 
216 
217 

Average 
S.D 


Zcnon 

Sample 

ID. 

ZE29-00T^ 

2£29-00l8 

ZE29-0025 

2E29-003r 

ZE29-003(r 

Z£30-000r 

ZE30-UUUJ 

ZE30^i4' 
ZE30-0017 
2E30-002(r 
ZE30-003r 
S30-0039 
ZE31-0O05 
ZE3i-0007 
-ZE31-0010 
ZE31-0038 
ZE31-0041 


Surrogate #1 
d4-Dichlorocthane 
%REC. 

117 
113 
105 

128* 

100 
83 
78 
81 

83 
119 

103 

99 

■"105 

90 
109 
111 
90 

99.7 
13.8 


Sunogate #2 
Bromofluorobcnzcne 
%REC. 

m 

'■ 113 

111 

131* 

112 
87 

84 

79 
75 

ll9 
107 
100 
115 

103 

77 
llO 

86 

99.1 

16.3 


Surrogate #3 
d8-Tolucnc 
%REC. 

115 

llO 

110 

136 *# 
105 

84 

75 

82 

86 

107 

98 

109 ~" 

108 

86 

112 

114 

88 

99.9 

10.4 


Surrogate #4 
dS-CWorobenzene 
%REC. 

115 
107 

91 
113 
110 
91 

93 

81 

86 

120 

■ 102 
l02 

114 

96 

108 

118 
92 

98.6 

13.5 



QA/QC Action Limits for Sunogaie Recovery: 40-120% 

* oueide the QA/QC action limits 

# out lierjjol include in the calculation 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



I AN575095 



c 



GC/MS 



Sludge 



Analyst 
Analysis Date 



TT 



I Feb.-Aug.y5?n 



No 


Zenon 

Sample 

LD. 


SuTTOgaie #1 
d4-Dichlorocihanc 
%REC. 


Surrogate #2 
Bromofluorobenzene 
%REC. 


Surrogate #3 

d8-Tolucnc 

%REC. 


Surrogate #4 
dS-Chlorobcnzene 
%REC. 


1 


ZE05-0017 


110 


115 


114 


112 


1 


ZE05-0018 


96.5 


87.6 


91.7 


92.8 


3 


ZE05-0025 


100 


98.5 


100 


96.3 


4 


ZE05-0026 


96.5 


100 


98.4 


99 


5 


2E06-0005 


126 * 


125 * 


154 * 


150 * 


6 


2Ed6-0(»6 


90.9 


90.1 


87 


88.8 


? 


ZE67-0028 


105 


105 


105 


106 


8 


307-0029 


96.1 


97 


102 


94.9 


9 


ZE07-0050 


i40*# 


121 * 


125 * 


124 • 


lO 


^07-00^1 


103 


109 


110 


111 


11 


ZE07-0054 


99.9 


lOl 


98.2 


102 


\1 


ZE07-0055 


105 


101 


101 


105 


13 


ZE07-0061 


129 * 


125 * 


HI 


HI 


14 


2E07-0062 


92.4 


96.9 


94.5 


97,5 


1^ 


ZE08-0007 


105 


105 


102 


107 


1^ 


ZEO8-00O8 


108 


107 


101 


106 


17 


ZE08-0009 


99.4 


101 


97.8 


96,8 


Ig 


ZEO9-0008 


79.5 


89.1 


79.3 


82 


19 


ZE09-0016 


128 * 


in 


106 


108 


20 


ZE09-0017 


108 


105 


104 


105 


21 


ZE09-0025 


100 


9? 


106 


105 


22 


ZE69-0026 


125 * 


128 * 


111 


120 


25 


ZE09-0052 


97 


102 


104 


101 


24 


Z£09-0055 


100 


98.4 


102 


101 


25 


ZElO-0007 


102 


99.7 


95 


101 


26 


iElO-0008 


105 


102 


l05 


103 


27 


ZEl 1-0005 


96.9 


100 


91.8 


74.9 


28 


ZEil-000<5 


108 


106 


95.5 


141 ^4 


25 


ZEll-OOli 


85.7 


9i.2 


92.4 


101 


50 


ZEu-OOig 


89.1 


90.5 


89.4 


76.9 


31 


ZEi2-0007 


106 


100 


106 


99.4 


52 


ZE12.0008 


107 


112 


107 


110 


55 


ZE12-0017 


46.1 *# 


88.5 


94.3 


127 • 


54 


^12-001 8 


56.6 * # 


114 


112.6 


122 ♦ 


55 


ZE15-0015 


li5 


ill 


102 


87.4 


36 


ZE13-O0O8 


33.6 • # 


28.7 * # 


lOO 


l05 


57 


ZE13-0022 


117 


102 


lOl 


60# 


58 


^i5-002i 


107 


77.9 


95.5 


ll2 


59 


ZEU-0005 


ll8 


52.1 *# 


104 


80.5 


40 


ZEU-0006 


57.4 # 


l25 * 


116 


100 



Table 2.2.3.1.5 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Instrument 
MalrixTypc 



I AN873095 1 

I CCyMS — I 

I Sludge n 



Analyst 
Analysis Date 



c 



TT 



Fcb.-Aug./81 



No 



TT 



42 



43 



IT 

"43" 



"55" 



"3^ 



IT 

■52" 



"34" 






TT 
3^ 



'W 



60 



■ST 



■53" 

"sr 



"55" 

■57" 



■55" 



■7^ 

"TT 



"TT 
"75" 



■74" 
"TT 



"75" 
TT 



■7^ 



"^ 



Zenon 

Sample 

ID. 

ZE14-0015 



ZE14-0016 

ZE15-0O05 



Surrogalc#l 
d4-Dichlorocthanc 

%R EC. 

55T# 



ZE15-O013 
ZEt5-0014 



ZEI8-0018 



2E18-0024 



ZE20-0018 



ZEJUl-OOW 



ZEX21-0010 
ZEX21-0015 



ZE22-0014 

ZEX22-005I 



ZEX22-0027 



ZEX22-M15 



ZE22-Q040 
ZE22-0W5 



ZE22-0050 
ZE22-0031 



Z£22-d0^lfe 



ZE22-0052 
ZE23-0022 



2 E23-0023 
^£24-006^ 



ZE 244)007 
ZX25-0005 



ZX25-0006 
2X25-0013 



ZX25-0014 
ZE2^-0005 



ZE26-000<i 
■7E27:00DT 



ZE27-0016 
ZE27-0017 



ZE28-0017 
ZE28-O020 



ZE28-0008 

2E29-0007 



115 



109 

32.3 * # 



-5r 
"Hxr 



■W" 

ITO" 



Tnr 

TRT 



"TTTT 

■55ir 



■9r 

"HRT 



Tnr 



"55" 



TRT 
■55" 



"RXT 



"TW 



"RXT 

19T 



■90" 

■nsT 



■n55T 



178 *# 

■nrT2-" 



"5^ 



"5T 






"TOF 

-5r 



Surrogate #2 
B rcMnofluorobenzcnc 
%REC. 

— Tn> 



"nr 

91.4 

TTT- 



"TTT 



"5r 



"rar 






"no" 



■55- 






■5r 



-55^ 

T3n" 



TT 



TTTT 



150 *# 

Tin" 



150 *# 
-9UT 



"55T 



-52T 



TF31 



"JTT 



TTT 

"3r 



225 *# 



■gr 



-^ 



Surrogate #3 

d8-Toluene 

%RE C. 

— R5" 



■TOT" 



~T?5r 

TIT' 



-"5r 



"Tir 



TW 

"5r 



120" 
TW 



"srr 



Tfir 






■n5?r 
Tnr 



-5r 



TTO" 
TRT 



Tnr 

TRT 



TRT 






TTT 



111 
"TRT 






"55" 
TTT 



■R5^ 
-TOT 



■9r 



Surrogate #4 
dS-Chlorobcnzcnc 
%REC. 

05 



-w 

TT 






"mr 

TW 



TRT 

T2ir 



TRT 



TTT 

■srr 



■557r 



"rar 



"rar^ 

13" 



TRT 
TTT 



"gr 



TW 

TTD" 



TRT 
TRT 






TTOT 



"99T 



"r35"nr 
-T2r 



TT 



l 52*# 
117 



163 *# 

too 



■w 



Table 2.2.3.1.5 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



[ 



AN873095 



GC/MS 



Sludge 



Analyst 
Analysis Date 



TT 



Feb.-Aug./8r 



No 


Zenon 

Sample 

I.D. 


Sunogate # 1 
d4-Dichlorocthane 
%REC. 


Surrogate #2 
Bromofluorobenzene 
%REC. 


Surrogate #3 

dS-Tolucne 

%REC. 


Surrogate #4 
d5-Chlorobenzene 
%REC. 


91 


ZE25-0008 


113 


73 


58 


94 


« 


^£55-<X)i3 


105 


87 


58 


50 


53 


ZE25-0O20 


81 


68 


55 


84 


54 


ZE3O-OO07 


i25 * 


133 * 


128 * 


127 • 


85 


ZE30-0M7R 


73 


76 


86 


81 


U 


2£30-0(»8 


lO? 


57 


97 


106 


87 


ZESl-OOld 


118 


89 


121 * 


116 


88 


ZE31-M17 


103 


95 


95 


95 


85 


ZE3 1-0032 


107 


55 


104 


108 


50 


ZE31-0033 


lOO 


118 


102 


102 


51 


ZE3 1-0044 


81 


85 


83 


86 


52 


ZE31-0045 


93 


108 


54 


104 


53 


ZE3 1-0046 


54 


84 


51 


91 


54 


teii -0046k 


105 


135 * 


lOi 


i04 














Average 




104.0 


100.4 


102.5 


102.5 


S.D^ 




12.2 


17.6 


10.5 


12.5 



QA/QC Action Limits for Surrogate Recovery 40-120% 

* ousidc the QA /QC actiOQ limits 

# outlier, not included in tlic calculation of average and standard deviation 



I 
I 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Instnunent 
Matrix Type 



AN875W5 I 



GCAlS 



Analyst 
Analysis Dale 



Method Blank 



c 



TT 



Feb.-Aug./8' 



No 



T 

T 



■w 



11 

IT 



13 



TT 

TT 



IF 



17 



18 

-w 



IT 



IT 

IT 



IT 
IT 



TT 



■ST 
15" 






IT 



IT 



"54- 



IF 



1^ 



-w 



TT 



Zenon 

Sample 

ID. 



Jan. 28. 87' 



Fcb.18?' 



Feb. 6 



FT 
TTFT 



Teb. 17.87" 



Teb.23.87 



Feb.i5,87- 



Feb.26.87' 



Feb.57,87' 



Feb.28.87 ' 

Mar.2.87' 



Mar.187' 

Mar.^.87' 



Surrogate #1 
d4-Dichloroethane 
%REC. 



Mar. 6, 87' 
Mar,8.87' 



Mar.0.H7' 
M af.1187' 
Mar. 10,87' 



Mar 



20T" 

Mar.5ia?'" 
'Ma r.24.87'" 



Mar.77.87' 



Mar.31.87' 



Apr.3,H7- 
A£r.l6,87' 



Apr. 14,87' 

"SHHW" 



Apr 
Ma.] 



ay 



rw 



May 2.87' 
May 4.87 



May 6.87 
May 10.87' 



May 



May 






May 

Mav 



lor 



June 3,87' 
June 4.8r 



June 5,87' 



141 * 
"TTT 



Tcr 



"5r 



TTT 






"TOT 






-wr 



TTT 



IITT 



TIT 






TFT 



TW 
THT 



TTT 



100 

T 



37 



"TOT 



"TTT 
"50" 



■TOT 
TTO" 



■w 



TW 



-w 



"TW 
-TTT 

-IT 



W 



■wnr 



Surrogate #2 
d6- Benzene 
%REC^ 

TIT 



T?T 



TUT 



"5?T 



TCT" 



-g9~ 



TTT 



TTT 



TTT 
-19T 



-UTT 



T8T^ 
IW 






"5r 

TRT 



TW 

Tnr 



13- 

TW 



1T^ 
TW 



TTT 



"5gT 
"TOT 



TW 



TW 

-w 



TW 
TW 



TW 



TW 
TW 



IT 
TW 



-J5T 



SuTTogate #3 
d8-Tolucnc 
%REC. 

— \W 



Table 2.2.3.1.6 



-WT 
■WT 



TR- 
T7 



r 



-JUT 
"WT 

Trr 



115 
TW 



TW 



TUT 



"W 
TT 



-52T 
TTT 



150 



TW" 



"TO" 



TW 



llO 
TW^T 



TW^ 
TW 



TT 



TW 
"97T 



■TTT 

TW 



TW 
TW 



"W 
"95" 



TW 



98 



"TW" 



15" 



40*# 



Surrogate #4 
d5-Chloroben2cne 
%REC. 



-WT 
TUT 



TTT" 
-TTT 



TW 

-5r 



TTT 
"5^T 



TW 



"83" 

1?T 



TTT 
"WT 






TW 



-WT 



TW 
TW 



TW 
TW 



"TT 



TTT 



-WTT 



-WT 
TW 



TW 



"5r" 

TW 

"85" 
-95- 



TW 
TW 



TW 

TT 



~W" 
"W*T 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMIVtARY 



Project ID: 
Instrument 
MaliixTypc 



[ AN873(M' 
I GC/MS 



I Method Blaiir 



Analyst 
Analysis Date 



TT 



Feb.-Aug./87 



No 



"4T 

13" 



-JT 



"45" 



47 






31 



32 



53 

IT 



IT 



3S" 



15- 

"5?r 



"sr 



"ST 

"54- 



"5^ 



67 



"5^ 

"7?r 



IT 
IT 



-IT 



Zcnon 

Sample 

ID. 

June 9.87' 



June 11.87' 
TuncTTFT 

TOT 



une 



June 
June 



June 
June 



TTsr 

TOT 



TJJT 



June 24.87' 
June 25.^ 

Julv 7,87' 



July 13.87' 
July 1^.87' 



Jul y 17.87 
July 21.8? 



July 21.87' 

July mr 



Surrogate # I 
d4-Dichloroethane 
%REC 
TITJ 



Average 
St) 



July 24.87' 
July 27,87 ' 



July 28.87' 
July 5987' 



Aug.4.87' 
Aug.6.87' 



Aug. 10.87 
Aug. 11.87 



Auj. 12.87' 
Aug. 14,87' 



Aug. 17.87' 
Aug. 18,87' 



Aui.t9.87' 









-rnr 



-w 
-w 



3r*T 



-w 



TTT 
"TOT 






"TOT 
"5T 



190 *# 
110 



TTT 



54 *# 









"TOT 
TTO" 



lurr 



"RT 



Surrogate #2 
d6- Benzene 
%RE C. 
155" 






"100 






Tnr 






0*# 



IT'lT 



TTT 



TRT 



180 *# 



11^ 



■3r 



49* 



70 



TW 



-m 






QA/QC Action Limits for Surrogate Recovery arc: 60-120% 
* outside the QA/QC limits 



Surrogate #3 
d8-Tolucne 
%REC. 

mr^ 



ST 



iw 



"Too 
35" 



IT 



_J5Z 

52.2 *# 



"89" 



"W 
TTT 



"W 



T15T 



Tm" 
TRT 



T3trpr 



"5F" 
"57 



TTT 



44*# 



"sr 
"5r 



TI5T 



"5T 



"50" 
T5T 



Surrogate #4 
dS-CWorobenzcne 
%REC. 

160 •# 



3C^ 

"72" 



TTT 
T(5?r 



49* 

"ST 



TTO" 
75" 



37.9 * # 
"79" 






3r 

"55" 



IW^ 



WT 



TDT 
T^ir^ 



"54 

13" 



"TIF 
3T"^ 



"WW 
-97- 



"9^ 



"9T 
TTJT 



~m 



"93k9" 



T9T 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND - SURROGATE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



I AN873Q9r 



[ 



GC/MS 



Analyst 
Analysis Date 



TC 



Feb.-Aug./8T 



I Water Spike 



Surrogate #2 
Broraofluorobenzene 
%REC. 



Surrogate #3 
dS-Toluene 
%REC. 



Surrogate #4 
d5-Chlorobenzene 
%REC. 

n5T6 



No 



Zenon 

Sample 

I.D. 



Feb. 17 



Surrogate #1 
d4-Dichloroe thane 
% REG. 



TTOT 



TRT 
TTTT 



102.4 



T^TT 



Feb. 25 
Feb. 26 



■55T 






5 
T 



Feb. 27 



Feb. 28 
Mar. 2 



'WIT 



106 



"WT 



"TOO" 



111.4 
104.6 



"90" 



■54T 



114.3 



TTIT 



Mar. 5 



Mar. 9 



^9A 



TTT 






TTTT 



9TX 



106 



2 

r 



15T 






Mar. 10 
Mar. 18 



■RT 



TTT 



■^TT 



"54T 
■55T 



"WW 



11 

IT 



Mar. 24 



66.7 # 
60.9 # 



"FTT" 






Apr. 15 



■^5T 



■WT 
"WT 



1 



13 



May 11 
May 12 



imT 



"TOO" 
TI5nT 



"TT 



15 



17 
1^ 



w 



May 18 



May 19 
May 25 



June 02 
June 10 



-wr 



lUTT 



WT 



TTT 



lUT^ 



135T 



"g4T 






ITT 



111.6 
"T^JT" 



80.2 # 



TOT" 



94.4 

"mx" 



TT 



15T 
"RF" 



101.9 



i?r 



IT 



23 



^4 

15" 



^6 

17" 



15" 



Average 



June 17 
June 25 



June 26 



July 16 
luly i? 



Aug. 4 



Aug. 10 



Aug. 14 



Aug. 17 



106.5 



TTT 



IT 



111.9 



"TOT 

"TIT 



TTT 



111.4 



"W 



"nr 



45.1 # 
"TO" 



30.4 # 



TTTT 
TITtX 



WT 



TTT 
lUTe 



117.1 # 



683 
TUST 



102.6 
61.3 # 



TUTT 



TTTT 
104 



TUT 



TS" 



11 



TO" 



"TTT 



114.3 

T^4T 



123.1 



■iiss:^" 



Tir 

"TT 



QA/QC Action Limits for Suirogaie Rccovt 60-120% 

* ouside the QA/QC action limits 

# outlier, not included in the calculation of average and standard deviation 

Table 2.2.3.1.7 



■85- 



VOA SURROGATE d4-DICHL0R0ETHANE RECOVERY 

(Primary Final Effluent) 



R 140-L 



Mean+3SD 



CD 

I 



O O A I \ / V * 



Mean 



e 
r 

y 

(%) 



80 + 
60 
40- 
20 




\t 



Mean -3SD 



-I — I — I — I — I — »— I — I — •- 



H , , 1 1 1 1 1 1 1 1 I > ^— 1 1 1 » • • • • ' ' • • 



1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 

Number of Analysis 
(ZE04-ZE31) 



Fig. 2.2.3.1.1 



VOA SURROGATE BROMOFLUOROBENZENE 

RECOVERY 
(Primary Final Efnuent) 



t 

00 
I 



R 
e 
c 


V 

e 
r 

y 

(%) 



160t 
140 
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100 

80 

60 

40 

20 I 




h=7^ 




r*—-^.^*- 



-St.. 




.Mean+3SD 



•s^ 



/ 



• — • 



/N../^- 



Mean 



'^• 



..Mean -3SD 



-t — I— t — I — I — I- 



-1—1 — t — I — I — I — I — »— I — I— I — •— i — • — i — I — 1—1 — • — *—* — *—* — • — ' — • — •""• 



1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 



Number of Analysis 
(ZE04-ZE31) 



Fig. 2.2.3.1.2 



VOA SURROGATE dS-TOLUENE RECOVERY 
(Primary Final Effluent) 

140 T Mean+3SD 



I 

m 



R 120- 

e 
o 

V 


f 40 t 

y 

(%) 





80 ■• 
60 •; 



20 ■ 



v^ - • • w ^\A\^ ■ -^PJ ' 



Mean 



■Mean -3SD 



1 



H HH — I— I — ^—^ 1— H 1— t — l-H — I— I i—i HH — I — I 1 — I HH HH — »— I »— I »— I 1— I 

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 

Number of Analysis 
(ZE04-ZE31) 



Fig. 2.2.3.1.3 



VOA SURROGATE dS-CHLOROBENZENE RECOVERY 

(Primary Final Effluent) 



160 T 



'I 

to 
I 



R 

e 
c 


y 



r 




.Mean+3SD 



s£x^ 



X 



^ ArA.^. 



•"v 





I— •. 



\ /Mean 



"Mean -3SD 



I I I 1—1 ^— I 1— » 1— I 1— I 1— I 1— I h—l 1— I 1 — I — •— I HH 1 1 1 I I » — »-H 
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Number of Analysis 
(ZE04-ZE31) 



Fig. 2.2.3.1.4 
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y 
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VOA SURROGATE d4-DICHLOROETHANE RECOVERY 

(Secondary Final Effluent ) 



Mean+3SD 







Mean 



Mean-3SD 
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Fig. 2.2.3.1.5 



VOA SURROGATE d4-DICHLOROETHANE RECOVERY 

(Secondary Final Effluent) 
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Bromofluorobenzene and d4-Dlchloroethano Surrogate Recovery 

Box-Whisker Metthod 
{Primary Final Effluent) 
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d8-Toluene and d5-Chlorobenzene Surrogate Recovery 

Box-Whisker Metthod 

(Primary Final Effluent) 
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Fig. 2.2.3.1.30 
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Bromofluorobenzen© and d4-Dichloroethane Surrogate Recovery 

Box-Whisker Metthod 
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d8-Toluene and d5-Chlorobenzene Surrogate Recovery 

Box-Whisker Metthod 

(Secondary Final Effluent) 
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Bromolluorobenzene and d4-Dichloroethane Surrogate Recovery 

Box-Whisker Metthod 
(Return Recycle) 
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Fig. 2.2.3.1.33 



d8-Toluene and d5-Chlorobenzer»e Surrogate Recovery 

Box-Whisker Metthod 

(Return Recycle) 
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Bromofluorobenzene and cM-Dichloroethane Surrogate Recovery 

Box-Whisker Metthod 
(Raw Sewage) 
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d8-Toluene and d5-Chlorobenzene Surrogate Recovery 

Box-Whisker Metthod 

(Raw Sewage) 
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Fig 2.2.3.1.36 



BromotiuoroDenzene ana a4-Uicnioroetnane surrogate Mecovery 
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d8-Toluene and d5-Chlorobenzene Surrogate Recovery 

Box-Whisker Metthod 

(Sludge) 
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Fig. 2.2.3.1.38 



Bromofluorobenzene and d4-Dichloroethane Surrogate Recovery 

Box-Whisker Metthod 
(Water Spike) 
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d8-Toluene and d5-Chlorobenzene Surrogate Recovery 

Box-Whisker Metthod 
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Bromofluorobenzene and d4-Dichloroothane Surrogate Recovery 

Box-Whisker Metthod 
(Method Blank) 
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d8-Toluene and d5-Chlorobenzene Surrogate Recovery 

Box-Whisker Metthod 

(Method Blank) 
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Comparison of d4-Dlchloroethane Recovery 
(Primary Final EffluentySecondary Rani Effluent) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 



Variable 



d4- (2-FE) ci4 (1-FE) 



95.585 97.057 

16.147 12.186 



Mean: 

Std. Deviation: 

Observations: 230 35 



t-statistic: -0.517 Hypothesis. 

Degrees of Freedom: 263 Ho: ^l1 = ^l2 

Significance: 0.605 Ha: ^^ ^ 1^2 



Q^ndusion: 

There was no significant difference of d4-dichloroethane 
surrogate recovery between primary and secondary final 
effluent samples. 



Table 2.2.3.1.9 
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I 



Comparison of d4-Dichloroethane Recovery 
(Primary Final Effluent/Raw Sewage) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d4 (1-FE) d4 (RS) 



Mean: 


97.057 


99.859 


Std. Deviation: 


12.186 


13.898 


Observations: 


35 


212 


t-statistic: 
Degrees of Freedo 
Significance: 


-1.123 
m: 245 
0.262 


Hypothesis: 
Ho: ^il - ^l2 
Ha: ^1 ^ ^2 



Conclusion: 

There was no significant difference of d4-dichloroethane 
surrogate recovery between primary final effluent and raw 
sewage samples. 



Table 2.2.3.1.10 
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Comparison of d4-Dichloroethane Recovery 
(Primary Final Effluent/Sludge) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d4 (1-FE) d4 (SL) 



Mean: 97.057 103.169 

Std. Deviation: 12.186 13.349 

Observations: 35 83 



t-statistic: -2.329 Hypothesis: 

Degrees of Freedom: 1 1 6 Ho: 1x1=^2 

Significance: 0.022 Ha: ^1 ^ |i2 



Conclusion: 



There was a significantly higher (P<0.05) recovery of 
d4-dichloroethane surrogate standard from sludge samples than 

primary final effluent samples. 



Table 2.2.3.1.11 
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Comparison of d4-Dichioroethane Recovery 
(Secondary Final Effluent/Sludge) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d4- (2-FE) d4 (SL) 



Mean: 95.585 103.169 

Std. Deviation: 16.147 13.349 

Observations: 230 83 



t-statistic: -3.831 Hypothesis: 

Degrees of Freedom: 311 Ho: p.1 = ^2 

Significance: 0.000 Ha: ^1 ^ ^l2 



Conclusion: 



There was a significantly higher (P<0.01) recovery of 
d4-dichloroethane surrogate standard from sludge samples than 

secondary final effluent samples. 



Table 2.2.3.1.13 
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Comparison of d4-Dichloroethane Recovery 
(Secondary Final Effluent/Raw Sewage) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d4- (2-FE) d4 (RS) 



Mean: 


95.585 


99.859 


Std. Deviation: 


16.147 


13.898 


Observations: 


230 


212 



t-statistic: -2.971 Hypothesis: 

Degrees of Freedom: 440 Ho: |j.1 - m.2 

Significance: 0.003 Ha: p.1 ^ p.2 



Conclusion: 



There was a significantly higher (P<0.01) recovery of 
d4-dichloroethane surrogate standard from raw sewage samples 
than secondary final effluent samples. 



Table 2.2.3.1.14 
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Comparison of d4-Dlchloroethane Recovery 
(Secondary Final Effluent/Return Recycle) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d4. (2-FE) d4 (RR) 
"M^i;^ 951^5 103.100 

Std. Deviation: 16.147 17.462 

Observations: 230 ^^ 



t-statistic: -2.765 Hypothesis^ 

Degrees of Freedom: 271 Ho: ^l1 = ^i2 

Significance: 0.006 Ha: ^1 ^ ^2 



Conclusion: 



There was a significantly higher (P<0.01) recovery of 
d4-dich!oroethane surrogate standard from return recycle 

samples than secondary final effluent samples. 



Table 2.2.3.1.15 
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Comparison of d4-Dichloroethane Recovery 
(Raw Sewage/Sludge) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d4 (RS) d4 (SL) 



Mean: 


99.859 


103.169 


Std. Deviation: 


13.898 


13.349 


Observations: 


212 


83 


t-statistic: 


-1.859 


Hypothesis: 


Degrees of Freedo 


m: 293 


Ho: ^1 = ^l2 


Significance: 


0.064 


Ha: |i1 ^ \i2 



Conclusion: 

There was a significantly higher (P<0.1 ) recovery of 
d4-dichloroethane surrogate standard from sludge samples than 

raw sewage samples. 



Table 2.2.3.1.16 
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Comparison of d4-Dlchloroethane Recovery 
(Return Recycle/Sludge) 



Data File: STT-VOA.04-MOE-STP 
Independent Samples... 

Variable: d4 (RR) ^^ (^'-) 

Mean: 103.100 103.169 
Std. Deviation: 17.462 13.349 
Observations: 43 _£2 

t. statistic: -0.025 Hypothesis: 

Degrees of Freedom: 124 Ho: \l^ = \i2 

Significance: 0.980 Ha: r1 ^ ^2 



Conclusion: 



There was no significant difference of d4-dichloroethane 
surrogate recovery between return recycle and sludge samples. 



Table 2.2.3.1.17 
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Comparison of d4-Dichloroethane Recovery 
(Raw Sewage/Return Recycle) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d4 (RS) d4 (RR) 



Mean: 


99.859 


103.100 


Std. Deviation: 


13.898 


17.462 


Observations: 


212 


43 


t-statistic: 


-1.332 


Hypothesis: 


Degrees of Freedo 


m: 253 


Ho: ^i1 = ^2 


Significance: 


0.184 


Ha: \i^ ^ ii2 



Conclusion: 

There was no significant difference of d4-d!chioroethane 

surrogate recovery between raw sewage and return recycle 
samples. 



Table 2.2.3.1.18 
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I 



Comparison of ds-Chlorobenzene Recovery 
(Primary Final Effluent/Return Recycle) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d5 (1-FE) d5 (RR) 

1^^ "9^86^ 101.290 

Std. Deviation: 15.760 11.411 

Observations: 36 ^^ 



t-statistic: -2.731 Hypothesis^ 

Degrees of Freedom: 76 Ho: ^l1 = M-2 

Significance: 0.008 Ha: ^l1 ^ ^L2 



Conclusion: 



There was a significantly higher {P<0.01) recovery of 
dg-chlorobenzene surrogate standard from return recycle 

samples than primary final effluent samples. 



Table 2.2.3.1.19 

-i54 - 



Variable: d5 (1-FE) d5 (SL) 



I 

I Comparison of dc-Chlorobenzene Recovery 

(Primary Final Effluent/Sludge) 
I 

I 

I 

I Data File: STT-VOA-04-MOE-STP 

Independent Samples... 

I 
I 
I 
I 
I 
I 

■ Conclusion: 

I There was a significantly higher {P<0.01 ) recovery of 

d5-chlorobenzene surrogate standard from sludge samples than 

I primary final effluent samples. 

I 
I 
I 
I 

Table 2.2.3.1.20 

I 



Mean: 


92.861 


102.939 


Std. Deviation: 


15.760 


12.908 


Observations: 


36 


84 


t-statistic: 


-3.662 


Hypothesis: 


Degrees of Freedo 


m: 118 


Ho: ^il = )a2 


Significance: 


0.000 


Ha: \i^ ^ il2 



Comparison of dg-Chlorobenzene Recovery 
(Primary Final Effluent/Raw Sewage) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

variable: d5 (1-FE) d5 (RS) 
U^: i2"86^ 98.697 
Std. Deviation: 15.760 13.633 
Observations: 36 ^^^ 



t-statistic: -2.316 Hypothesis^ 

Degrees of Freedom: 



Significance: 



242 Ho: ^il = |i2 

0.021 Ha: p.1 ^ ^2 



Conclusion: 



There was a significantly higher (P<0.05) recovery of 
dg-chlorobenzene surrogate standard from raw sewage samples 

than primary final effluent samples. 



Table 2.2.3.1.21 



I 
I 

Comparison of d5-Chlorobenzene Recovery 
I (Secondary Final Effluent/Primary Final Effluent) 

I 
I 



I Data File: STT-VOA-04-MOE-STP 

Independent Samples... 

Variable: d5- (2-FE) d5 {1-FE) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Mean: 


96.084 


92.861 


Std. Deviation; 


15.434 


15.760 


Observations: 


229 


36 



t-statistic: 


1.161 


Hypothesis: 


Degrees of Freedom: 


263 


Ho: jil = \x2 


Significance: 


0.247 


Ha: M-1 ^ M-S 



Conclusion: 

There was no significant difference of d5-chlorobenzene 

surrogate recovery between primary and secondary final 
effluent samples. 



Table 2.2.3.1.22 
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Comparison of d5-Chlorobenzene Recovery 
(Secondary Final Effluent/Return Recycle) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d5- (2-FE) d5 (RR) 

l^i^: 96.084 ToildO 

Std. Deviation: 15.434 11.411 



Observations: 



229 42 



t-statistic: 


-2.083 


Degrees of Freedom: 


269 


Significance: 


0.038 



Hypothesis: 
Ho: ^i1 = ^i2 
Ha: ^i1 ^ [12 



Conclusion: 



I 



There was a significantly higher {P<0.05) recovery of 
ds-chlorobenzene surrogate standard from return recycle 

samples than secondary final effluent samples. 



Table 2.2.3.1.23 
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Comparison of ds-Chlorobenzene Recovery 
(Secondary Final Effiuent/Sludge) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d5- (2-FE) d5 (SL) 



Mean: 


96.084 


102.939 


Std. Deviation: 


15.434 


12.908 


Observations: 


229 


84 


t-statistic: 


-3.631 


Hypothesis: 


Degrees of Freedo 


m: 311 


Ho: \i^ = \x2 


Significance: 


0.000 


Ha: )j.1 ?i |i2 



Conclusion: 



There was a significantly higher (P<0.01) recovery of 
d5-chlorobenzene surrogate standard from sludge samples than 
secondary final effluent samples. 



Table 2.2.3.1.24 
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Comparison of ds-Chlorobenzene Recovery 
(Secondary Final Effluent/Raw Sewage) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d5- (2-FE) d5 (RS) 

1^^^ 96:084 98-697 

Std. Deviation: 15.434 13.633 

Observations: 229 ^Q^ 



t-statistic: -1.868 Hypothesis: 

Degrees of Freedom: 435 Ho: ^il - ^l2 

Significance: 0.062 Ha: ^l1 ^ ^2 



Conclusion: 



There was a significantly higher (P<0.1) recovery of 
d5-ch!orobenzene surrogate standard from raw sewage samples 

than secondary final effluent samples. 



Table 2.2.3.1.25 
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Comparison of ds-Chloroabenzene Recovery 
(Return Recycle/Sludge) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d5 (RR) dS (SL) 



Mean: 101.290 102.939 

Std. Deviation: 11.411 12.908 

Observations: 42 84 



t-statistic: -0.702 Hypothesis: 

Degrees of Freedom: 124 Ho: p-l = (i2 

Significance: 0.484 Ha: ^il ^ ^l2 



Conclusion: 

There was no significant difference of d5-chlorobenzene 
surrogate recovery between return recycle and sludge samples. 



Table 2.2.3.1.26 
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I 

I 

Comparison of d5-Chlorobenzene Recovery ■ 

(Raw Sewage/Return Recycle) ■ 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d5 (RS) d5 (RR) 



Mean: 

Std. Deviation: 

Observations: 


98.697 
13.633 
208 


101.290 
11.411 

42 


t-statistic: 
Degrees of Freedo 
Significance: 


-1.153 
m: 248 
0.250 


Hypothesis: 
Ho: ^i1 = ^12 
Ha: |i1 ^ [l2 



Conclusion: 



There was no significant difference of ds-chiorobenzene 
surrogate recovery between raw sewage and return recycle 
samples. 



Table 2.2.3.1.27 
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I 
I 

Comparison of ds-Chlorobenzene Recovery 
I (Raw Sewage/Sludge) 

I 
I 



I Data File: STT-VOA-04-MOE-STP 

Independent Samples... 

Variable: d5 (RS) d5 (SL) 

I Mean: 98.697 102.939 



I 



Mean: 


98.697 


Std. Deviation: 


13.633 


Observations: 


208 


t-statistic: 


-2.443 


Degrees of Freedom: 290 


Significance: 


0.015 



12.908 
84 



I 

I t-statistic: -2.443 Hypothesis: 

' " ■ Ho: p.1 = (i2 

■ Significance: 0.015 Hsl: \i^ ^ \i2 

I 

I 
I 
I 
I 
I 
I 
I 
I 



Conclusion: 

There was a significantly higher (P<0.05) recovery of 
d5-chlorobenzene surrogate standard from sludge samples than 

raw sewage samples. 



Table 2.2.3.1.28 
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Comparison of dQ-ToIuene Recovery 
(Primary Final Effluent/Sludge) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Va riable: d8 (1-FE) d8 (SL) 

U^: 95:089 102.948 
Std. Deviation: 12.772 10.514 
Observations: 36 £0 



t-statistic: -3.559 Hypothesis: 

Degrees of Freedom: 1 24 Ho: n1 = ^l2 

Significance: 0.001 Ha: ^1 * V-'^- 



Conclusion: 



There was a significantly higher (P<0.01) recovery ofdg-toluene 
surrogate standard from sludge samples than primary final 
effluent samples. 



Table 2.2.3.1. 29 
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I 

I 

* Comparison of ds-Toluene Recovery 

M (Primary Final Effluent/Return Recycle) 

i 
I 

Data File: STT-VOA-04-MOE-STP 
I Independent Samples... 

I Variable: d8 (1-FE) d8 (RR) 

I 
I 



Mean: 


95.089 


100.217 


Std. Deviation: 


12.772 


11.553 


Observations: 


36 


42 



t-statistic: -1.861 Hypothesis: 

Degrees of Freedom: 76 Ho: |i1 = ^2 

Significance: 0.067 Ha: ^il 9t [i2 



I 

1 

I 

V Conclusion: 

I There was a significantly higher {P<0.1) recovery of dg-toluene 

^ surrogate standard from return recycle samples than primary 

I final effluent samples. 

I 
I 
I 

■ Table 2.2.3.1.30 

1 



I 

I 

Comparison of dg-Toluene Recovery 

(Primary Final Effluent/Raw Sewage) | 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 



Variable; 



d8 {1-FE) d8 (RS) 



I 
I 



I 

l^^: ■ 95.089 100.064 | 

Std. Deviation; 12.772 10.695 
Observations: 36 21^ , ^ 

t-stalistic: -2.507 Hypothesis: | 

Degrees of Freedom: 247 Ho: jil = n2 ■ 

Significance: 0.013 Ha: ^1 * n2 - 

I 

t 

Conclusion: ^ 

There was a significantly higher (P<0.05) recovery of de-toluene ' 

surrogate standard from raw sewage samples than primary final | 

effluent samples. ^ 

I 
I 
I 

Table 2.2.3.1.31 

-166- I 



Comparison of dg-Toluene Recovery 
(Secondary Final Effluent/Primary Final Effluent) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d8 (2-FE) d8 (1-FE) 



Mean: 


94.491 


95.089 


Std. Deviation: 


11.891 


12.772 


Observations: 


224 


36 


t-statistic: 


-0.277 


Hypothesis: 


Degrees of Freedo 


m: 258 


Ho: ^i1 - [i2 


Significance: 


0.782 


Ha: p.1 ^ |i2 



Conclusion: 



There was no significant difference of dg-toiuene surrogate 
recovery between primary and secondary final effluent samples. 



Table 2.2.3.1.32 
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I 

Comparison of d3-Toluene Recovery 
(Secondary Final Effluent/Raw Sewage) f 

I 
f 

Data File: STT-VOA-04-MOE-STP | 

Independent Samples... g 

V ariable: d8 (2-FE) ^8 (RS) ■ 

IJi^: 94^9? 100.064 | 
Std. Deviation: 11.891 10.695 

Observations: 224 2^3 ^ 

t-statistic: -5.143 Hypothesis: | 

Degrees of Freedom: 435 Ho: ^1=^2 « 

Significance: COOO Ha: ^i1 ^ \x2 | 

I 
1 

Conclusion: 

There was a significantly higher (P<0,01 ) recovery of ds-toluene f 

surrogate standard from raw sewage samples than secondary j 

final effluent samples. ■ 

I 

i 
I 
I 
1 



Table 2.2.3.1.33 
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Comparison of dg-Toluene Recovery 
(Secondary Final Effluent/Sludge) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d8 (2-FE) d8 (SL) 



Mean: 94.491 102.948 

Std. Deviation: 11.891 10.514 

Observations: 224 90 



t-statistic: -5.885 Hypothesis: 

Degrees of Freedom: 312 Ho: ^-1=^2 

Significance: 0.000 Ha: p.1 ^ ^2 



Conclusion: 

There was a significantly higher (P<0.01) recovery of dg-toluene 
surrogate standard from sludge samples than secondary final 
effluent samples. 



Table 2.2.3.1.34 
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comparison of ds'Toluene Recovery 
(Return Recycle/Secondary Final Effluent) 



Data File: STT-VOA-04-MOE-STP 

Independent Samples... 

Variable: d8 (2-FE) dQ (RR) 



Mean: 94.491 100.217 

Std. Deviation: 11.891 11.553 

Observations: 224 42 !j| 

t-statistic: -2.876 Hypothesis: | 

Degrees of Freedom: 264 Ho: ^1=^2 ^ 

Significance: 0.004 Ha: ^1 ^ [i2 



Conclusion: 

There was a significantly higher (P<0.01) recovery of dg-toluene 
surrogate standard from return recycle samples than secondary 
final effluent samples. 



f" 



Table 2.2.3.1.35 
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I 
I 



I 
I 



Comparison of dg-Toluene Recovery 
(Return Recycle/Sludge) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d8 (RR) d8 (SL) 



Mean: 100.217 102.948 

Std. Deviation: 11.553 10.514 

Observations: 42 90 



t-statistic: -1.347 Hypothesis: 

Degrees of Freedom: 130 Ho: ^.1=^2 

Significance: 0.180 Ha: ^1 ^ |i2 



Conclusion: 

There was no significant difference of dg-toluene surrogate 
recovery between return recycle and sludge samples. 
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I 

Comparison of dg-Toluene Recovery 

(Raw Sewage/Return Recycle) • | 



t-statistic: 


-0.083 


Hypothesis: 


Degrees of Freedom: 


253 


Ho: ^i1 = ^2 


Significance: 


0.934 


Ha: \i^ ^ \i2 



Conclusion: 



recovery between raw sewage and return recycle samples. 
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i 

I 



I 



Data File: STT-VOA-04-MOE-STP | 

Independent Samples... 

Variable: d8 (RS) dS (RR) 

"MearK 100.064 100.217 " | 

Std. Deviation: 10.695 11.553 
Observations: 213 42 | 

I 



t 

I 
I 

There was no significant difference of dg-toluene surrogate | 

I 
1 

I 
I 

I 
I 



I 

I 
I 
I 
I 
I 
I 

I 
1 

1 

I 
I 
f 
I 

I 
f 

I 

I 

I 
I 



Comparison of da-Toluene Recovery 
(Raw Sewage/Sludge) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: d8 (RS) 



d8 (SL) 



Mean: 

Std. Deviation: 

Observations: 



100.064 

10.695 

213 



102.948 
10.514 

90 



t-statistic: -2.155 

Degrees of Freedom: 301 
Significance: 0.032 



Hypothesis: 
Ho: R1 = ^i2 
Ha: li'i ^ \x2 



Conclusion: 

There was a significantly higher (P<0.05) recovery of da-toluene 
surrogate standard from sludge samples than raw sewage 
samples. 
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Comparison of Bromofluorobenzene Recovery 
(Primary Final Effluent/Return Recycle) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: BFB (1-FE) 



Mean: 

Std. Deviation: 

Observations: 



92.261 
14.675 
33 



BFB(RR) 



98.930 
17.419 
37 



t-statistic: 


-1.721 


Hypothesis: 


Degrees of Freedom: 


68 


Ho: ^1=^2 


Significance: 


0.090 


Ha: \L^ ^ [l2 



Conclusion: 

There was a significantly higher (P<0.05) recovery of 
bromofluorobenzene surrogate standard from return recycle 
samples than primary final effluent samples. 
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I 
I 

I 

t 
t 

I 

I 

I 

1 
I 

I 
I 

I 
I 

I 
I 
I 

i 

I 

I 



Comparison of Bromofluorobenzene Recovery 
(Primary Final Effluent/Sludge) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: BFB (1-FE) 



BFB(SL) 



Mean: 

Std. Deviation: 

Observations: 



92.261 
14.675 
33 



100.389 
17.575 

79 



t-statistic: -2.337 

Degrees of Freedom: 1 10 
Significance: 0.021 



Hypothesis: 
Ho: ^i1 = M-2 
Ha: \i^ ^ \X2 



Conclusion: 

There was a significantly higher (P<0.05) recovery of 
bromofluorobenzene surrogate standard from sludge samples 
than primary final effluent samples. 



Table 2.2.3.1.40 



Comparison of Bromofluorobenzene Recovery 
(Primary Final Effluent/Raw Sewage) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: BFB (1-FE) 



BFB(RS) 



Mean: 

Std. Deviation: 

Observations: 


92.261 
14.675 

33 


98.907 
16.714 

195 


t-statistic: 
Degrees of Freedo 
Significance: 


-2.148 
m: 226 
0.033 


Hypothesis: 
Ho: 111 = [i2 
Ha: 111 ^ M.2 



Conclusion: 

There was a significantly higher (P<0.1} recovery of 
bromofluorobenzene surrogate standard from raw sewage 
samples than primary final effluent samples. 
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I 

I 



Comparison of Bromofluorobenzene Recovery 
(Primary Final Effluent/Secondary Final Effluent) 



Data File: STT-VOA-04-IVlOE-STP 
Independent Samples... 

Variable: BFB(2-FE) BFB (1-FE) 



Mean: 


96.663 


92.261 


Std. Deviation: 


16.051 


14.675 


Observations: 


207 


33 


t-statistic: 


1.480 


Hypothesis: 


Degrees of Freedo 


m: 238 


Ho: III = ^2 


Significance: 


0.140 


Ha: p.1 ^ |i2 



Conclusion: 

There was no significant difference of bromofluorobenzene 
surrogate recovery between primary and secondary final 
effluent samples. 
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Comparison of Bromofluorobenzene Recovery 
(Secondary Final Effluent/Raw Sewage) 



Data File: STT-VOA-04-MOE-STP 

Independent Samples... 

Variable: BFB(2-FE) 



Mean: 

Std. Deviation: 

Observations: 



96.663 
16.051 
207 



t-statistic: -1.373 

Degrees of Freedom: 400 
Significance: 0.171 



BFB(RS) 



98.907 
16.714 

195 



Hypothesis: 
Ho: ^i1 = \i2 
Ha: ^1 ^ Vi2 



Conclusion: 

There was no significant difference of bromofluorobenzene 
surrogate recovery between secondary final effluent and raw 
sewage samples. 



Table 2.2.3.1.43 
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Comparison of Bromofluorobenzene Recovery 
(Secondary Final Effluent/Sludge) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: BFB{2-FE) 



BFB(SL) 



Mean: 


96.663 


100.389 


Std. Deviation; 


16.051 


17.575 


Observations: 


207 


79 


t-statistic: 


-1.709 


Hypothesis: 


Degrees of Freedo 


m: 284 


Ho: M.1 = ^i2 


Significance: 


0.089 


Ha: }i1 ^ ^2 



I 
I 

I 

I 
I 

f 



Conclusion: 

There was a significantly higher (P<0.10) recovery of 
bromofluorobenzene surrogate standard from sludge samples 
than secondary final effluent samples. 
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Comparison of Bromofluorobenzene Recovery 
(Secondary Final Effluent/Return Recycle) 



Data File: STT-VOA-04-MOE-STP 

Independent Samples... 

Variable: BFB(2-FE) 



Mean: 

Std. Deviation: 

Observations: 



96.663 
16.051 
207 



t-statistic: -0.781 

Degrees of Freedom: 242 
Significance: 0.436 



BFB(RR) 



98.930 
17.419 
37 



Hypothesis: 
Ho: ^i1 = \i2 
Ha: \i^ ^ \i2 



Conclusion: 

There was no significant difference of bromofluorobenzene 
surrogate recovery between secondary final effluent and return 
recycle samples. 
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Comparison of Bromofluorobenzene Recovery 
(Return Recycle/Sludge) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: BFB(RR) 



BFB(SL) 



Mean: 


98.930 


100.389 


Std. Deviation: 


17.419 


17.575 


Observations: 


37 


79 


t-statistic: 


-0.418 


Hypothesis: 


Degrees of Freedo 


m: 1 14 


Ho: [l^ = |i2 


Significance: 


0.677 


Ha: ^1 ^ ^2 



Conciuston: 

There was no significant difference of bromofluorobenzene 
surrogate recovery between return recycle and sludge samples. 



Table 2.2.3.1.46 



Comparison of Bromofluorobenzene Recovery 
(Raw Sewage/Return Recycle) 



n 



Data File: STT-VOA-04-MOE-STP 

Independent Samples... 

Variable: BFB(RS) 



Mean: 

Std. Deviation: 

Observations: 



98.907 
16.714 

195 



t-statistic: 
Degrees of Freedom: 
Significance: 



-0.008 

230 

0.994 



BFB(RR) 



98.930 
17.419 
37 



Hypothesis: 
Ho: ^l1 = \Ji2 
Ha: ^l1 ^ ^i2 



Conclusion: 

There was no significant difference of bromofluorobenzene 
surrogate recovery between raw sewage and return recycle 
samples. 
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Comparison of Bromofluorobenzene Recovery 
(Raw Sewage/Sludge) 



Data File: STT-VOA-04-MOE-STP 
Independent Samples... 

Variable: BFB(RS) 



Mean; 

Std. Deviation: 

Observations: 



98.907 
16.714 

195 



t-statistic: 
Degrees of Freedom: 
Significance: 



-0.655 

272 

0.513 



BFB(SL) 



100.389 

17.575 

79 



Hypothesis; 
Ho: \i^ = [i2 
Ha: ^i1 ?£ p2 



Conclusion: 

There was no significant difference of bromofluorobenzene 
surrogate recovery between raw sewage and sludge samples. 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 

Instrument 
MainxTypc 



PARAMETERS 



, Chloromethane 
Dichloroclifluoromethfflir 



Vmyl ouonde 

\'inv! bromide 



Chioroettiane" 



Dieihyletrier 

■ richiorotluorome thane 
Bromoetnaie' 



3-Chloro- 1 -pfopene 



1 . 1 -DicMoroethene 



Aaolein 

Acrylonitrlie 



Meihviene chloride ' 



cis- 



.2-Dichloroeihene 



trans- 1 .2-Dichloroeaiene"'' 



l.l-Dichioroetfaane 



Hexane 



ChlorotomT 



l.l.l-Tnchloroethane 

1.2-Dichloroethane 



Carbon teirachlonde 



Benzene * 

1.2 -Dichloropropane 



Trichloroetfaaie 

Bromodichloromeihane" 



CIS- 1 .3 -Dichioropropene" 
Toluene 



2-Chloroethylvinyl eiHg" 



I ASmm I Analyst 



: 



TT 



gg/Mg 1 Analysis Date I F-eb.i/.l^S ' I 



Water Blank 



Ions 

(m/z) 



-w 



62 



-w 






■w 



AMOUNT ADDED 

(ug/L) 

— -mr 



■TT 



96 
■35755- 



TI75T" 






"ST 



1XW57 



"5T 
"ST 



ITT 
"TT 









irans-l ,3-D'Chloropropene 
i.l.2-Tnchloroethane 



l-Qctene 

Dibronrochloromethane 



Teirachloroeihene 



Chlorobenzene 
Eihylbenzene 



ttyrene 

.3 & 1 .4-Dimethvl-beDzq« 



1.2-Diinethvl-t>cnzme~ 
Hexanol 



"TT 









-w 



-TTT 






TUT 



Bromoform 

1 . 1 .2.2- 1 ecrachlo roei hane 

Benzyl chloncie 



"35755" 



TTT 



3-Chloro-toluene 
L3-Di chlorobenzene 



1.4-Dichlorobenzene" 



1,2-Dichlorobenzene 
Bromodichlorobenzene 



Tuns 



91/126 






146 

1^ 



TTW 















0.00 
200.(50 



200.00 



200.00 
200.00 



200.00 
200,00 



200.00 
200.00 



200.00 
200,00 



200.00 
200.00' 



~roo 



200.00 



200.00 
200.00 



200.00 



200.00 
200.00 






IJM" 



200,00 
200.00 



200.00 



200.00 



200.00 
200.00 



imr 



SAMPLE CONC. 

(ue/L) 
15155^ 



insiT 






AMOUNT FOUND 

(urA-) 












TUO" 



"0150" 



"OM" 















TTDT 



15W 



15W 



15150" 
"OUO" 



iroo" 



"OW 



"OTO" 
15150' 



iroo" 



15150" 
15150" 



■ 0.00 
0150" 



0.00 • 



Tm 



1515^ 





IT 



IT 
IT 





1^ 



134" 



64 



"24r 



IT 
TOT 






i3r 



144 



i5r 



no 



T^ 



\W 



148 



i9r 



lg6~ 

■35r 



T72" 



ITT 



15r 
175" 



i9r 



i5r 

IT 



~o~ 



-w 






154" 

155" 



172 
"0" 



Matrix 

SPIKE 
% REC. 



QA'QC Action 
Limits 

Recovery Range 
40-100% 



^-l20^c 

40-1009c 



40- 100'^c 

60- 1209c 



-50T 

T7^ 



"31^ 



121% 



40-100% 
60-1209^ 



^-l20% 



6 0-120% 
40-100* 



"30^ 

"54^ 



17^ 



40-100% 
60-1 20%" 



50 -120* 
50-120* 



■75C 



-5^ 
■35C 



■75*" 



"75^ 

"74C 



"55^ 



60 -120'fe 

60-i20*~ 

60-120% 

60-126* 

50-120* 



50-120* 

■60-ii6*r 



60 -126*" 

■50-120* 



116% 



"55*" 



50-126* 

50-120* 
50-120* 



60-120'"f 
60-120% 



"96% 



105T" 
15^ 



1W 



■wr 



■55*" 



101* 
"5TV 
■"55*" 



60-120% 
60-1 20% 

60-120* 



60-120* 
"60-iiO* 



50-120* 
■50- 120* 



60-120* 
40-120* 



"40-100* 
60-120% 



14*" 



"56*" 



50-120* 
-60-120* 



60-120% 
60-120% 



60-120% 

60-120* 



-50-120* 



• outside the QA/QC action limits 
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IZENON ENVIRONMENTAL INC. 
VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 

IZ 



Pro.iec! ID: 
Wlnstrumem 
iMamx Type 



TT 



] 



I AN873Q95 [ Analyst 

I CC:%^5 [ Analysis Date | Feb.25,1987 ] 



water blank 



I 





PARAMJbThRS 


Ions 

(m/z) 


AMOUNT ADDED 

(ug/L) 


SANffLE CONC. 

(UR/L) 


AMOUNT FOUND 

(UR/L) 


MaTRK 

SPKE 

%REC. 


Oa/OC actios 

LIMITS 

Recoven,' Ranee 


CiiioromeLhane * 


50 


2W 


b 


4l5 


208% 


40-1 60% ■■ 




DichJorodifluoromethane 


86 


200 





163 


829c 


60-l20^<: 




Vinvl Oilonde 


62 













40-10()^c 


Vmvl bromide 


iW 


200 





193 


96% 


40-i00% 


Giloroeihane 


64 













60-120% 




Diethv! ether 


74 


2W 





241 


120% 


40-100% 




Tncaiorofluoromethane * 


101 


!(/■> 





271 


i35% 


60-1 20% 


Bromoeihane 


108 


200 





217 


108% 


60-120% 


j-Oiloro-1-propene 


76 


200 





2l4 


107% 


60-120% 




1,1-Dichloroethene • 


96 


206 





252 


l26% 


60-120% 




Acrolein 


55/56 













40-100% 




Acr\'loniinie 


51/51 













40-100% 




Methylene chloride 


84 


200 





iS5 


9l% 


60-1 20% 




cis-1.2.Dichloroethene 


6! 













60-120% 




L'-ans-1.2-DichJoroeihene • 


61 


200 





278 


139% 


60-1209'c 


l.i-DichJoroe thane 


63 


200 





239 


119% 


60-120% 


Hexane 


45/56/57 


200 





232 


116% 


60- 1 20% 


Chloroform 


g5 


200 





198 


99% 


60-ii0% 


I,l.;-Tnch]oroethane * 


97 


200 





267 


134% 


60-120% 




!.2-Dichloroeihane 


62 


200 





198 


99% 


60-120% 




Carbon tetrachlonde * 


117 


ioo 





245 


122% 


60-120% 




Benzene 


78 


200 





196 


98% 


60-1 20% 


1 .2-Dichloropropane 


65 


200 





i65 


83% 


60-120% 


Tnchloroeihene • 


i50 


160 





250 


i25% 


60-120% 


B romodjchl orome thane 


83 


200 





i92 


96% 


60-1 20% 


2-ChloroethvlvinvJ ether 


63 


200 





157 


79% 


60-120% 


CIS- 1 .3-Dichloropropene 


75 


200 





i95 


97% 


60-120% 




Toluene 


92 


200 





i95 


98% 


60-120% 




iraris- 1 3-Dichloropropene 


75 


200 





185 


93% 


60-120% 




l,1.2-TnchloroeLhane 


97 


200 





143 


72% 


60-120% 




1-Ociene 


70/56 


200 





224 


11 2% 


60-120% 


DibromochJoromeihane 


i29 


200 





l6l 


81% 


60-120% 


TecrachJoroethene 


164 


200 





227 


113% 


60- 1 20% 




Chlorobcnzene 


112 


200 





205 


103% 


60- 1 20% 




Ethvlbenzene 


106 


200 





226 


113% 


60-120% 




Stvrene 


90/104 













60-120% 




1.5 i 1.4-Dimethy!-benzc! 


106 


200 





228 


ll4% 


60-110% 




1 ,2-Dimethyl-benzcnc 


106 













40-120% 




Hexanol 


55/56 













40-100% 




Bromoform 


173 


200 





188 


94% 


60-120% 




1 , 1 ,2,2-TetrachJoroethane 


83 


200 





U7 


73% 


60-120% 




Benzyl chloride 


91/126 


200 





209 


104% 


60-120% 




3-ChJoro-toluene 


9i/i26 













60-120% 




1 ,3-Dich)orobenzene 


146 


200 





262 


131% 


60-120% 




1 .4-Dichlorobenzene 


146 


200 





196 


98% 


60-120% 




1.2-Dichlorobenzene 


146 


200 





165 


82% 


60-120% 




B romodichlorobeniene 


22i 













60-120% 


• ouside the QAA3C action 


limits 













I 
I 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



c 



TT" 



I aK873M5^ I Analyst 

I G<^At5 [ Analysis Date | Feb.26.1987 | 

I Waier Blank \ 



PARAMETERS 



Chloromethane * 
DichlorodifluorometiTaiK 



Vin>'l quongr 
.Vinvl tgomide 
ChJoroeihane 



Diethyl etheT 

Trichiorofluoromeihai^ 



Bromoeilwie' 

3-Chloro- 1 -propene 



AMOUNT ADDED SAMPLE CONC 



l.l-DichJoroethene 



ACTolein 
AcTv ionitnle 



Methylene chloride 
ds-l.!z-Dichloroeihene 



trans- 1 .2-Dichloroeihene 



1-Dichloroethane 

Hexane 



Chloroform 

1 , 1 . i -Trichloroethane 

1.2-Dichloroethane 



Carbon teirachlon(le 



Benzene 
1.2-Dichloropropane * 



Trictiloroetrigie 

BronH)<lKhlorometi%^ 



2-Chloroethyl vinyl elHer 
cis-1.3-Dicliloropropene 



Toluene 



trans- 1 .3 -Dicfaloropropaie 
1.1.2-Trichloroethane "" 



l-Ociene 
Dibromoctilorometliane 



TecracMoroethene 



Chlorobenzene 

Etbylbenzeoe 



l,2-Dunetfiyl-ben2eoe 
Hexaix>l 



Styrene 

1.3 & 1.4-Punethyl-ben2ene 



Bromofonn 

1 . 1 .2.2-Tetrachlo roethfflie 



ylchlcHide 



^ oro-toluene 

1.3-Didilorot>enzene 



1,4-Dichlorobenzene 



1.2-Dichloroben2gne 



AMOUNT FOUND 

fuR/L) 
7 



MATWXIOAyQC ACTION 
SPDCE LIMITS 

% REC. Recovery Range 

40-100% 




■ outside the QAJQC action limits 



Tabic 2.2.3.2.3 
-186- 



ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC CONffOUNDMATRIX SPIKE RECOVERY SUMMARY 



Project ID: 

Insmimeni 
Matrix Type 



I AN873(^?r 

I GCM?, 

I Water Blaoik | 



"Analyst 
'Analysis Date 



TC 



Teh.llAW 1 



PARAMtlERS 


Ions 

(nVz) 


AMOUNT ADDED 

(UR/L) 


SAMPLE CONC. 
(ugA-) 


AMOUNT FOUND 
(urA.) 


MaTRK 
SPIKE 
%REC. 


O.A/0<^' ACTION 

LIMITS 

Recovery Range 


Chloromeihane • 


50 


MM 


O.OO 


3l2 


156% 


46-1 60% 


Dichlorodifluoromeihanc • 


86 


mm 


0.00 


67 


33% 


60-120% 


Vinyl CWoride 


62 


0.00 


0.00 







40-100% 


Vinyl bromide 


M 


200.00 


0.00 


i08 


54^c 


40-100% 


Chloroe thane 


M 


0.00 


0.00 







60-1 20% 


Diethyl ether 


74 


200.00 


0.00 


t47 


74% 


40-100% 


Trichiorofluoromeihane 


101 


0.00 


0.00 







60-126% 


Bromoethane 


i08 


200.00 


0.00 


l24 


62% 


60-120% 


3-ChJoro- 1 -propene 


76 


200.00 


0.00 


139 


7m> 


60-120% 


1.1-Dichloroethene 


^6 


200,00 


0.00 


140 


76% 


60-126% 


Aaolein 


55/56 


0.00 


0.00 







40-100% 


Acrvloiutnle 


51/52 


0.00 


0.00 







40-100% 


Meihviene chlonde 


84 


200.00 


0.60 


99 


45% 


60-120% 


cis- 1 i-Dichloroethene 


6i 


200.00 


0.00 


176 


88% 


60-120% 


trans- 1,2-Dichlorocthene 


61 


0.00 


0.00 







60-120% 


1 . 1 -Dichioroethane 


63 


200.00 


0.06 


186 


53% 


60-126% 


Hexane 


43/56/57 


200.00 


0.00 


i8i 


50% 


60-120% 


Chloroform 


83 


200,00 


0.00 


175 


85% 


60-120% 


1.1,1-TrichloroetJiane * 


^7 


266.60 


0.00 


112 


56% 


66-1 26% 


!.2-Dichloroethane * 


62 


200.00 


0.00 


115 


55% 


60-120% 


Carbon tecracWonde * 


117 


200,00 


0.00 


lis 


55% 


60-120% 


Benzene 


78 


200.00 


0.00 


152 


76% 


60-120% 


1,2-Dichloropropane 


63 


200.00 


0.00 


167 


84% 


60-120% 


TrichloroetlKne 


130 


200.00 


0.00 


149 


75% 


60-120% 


B romodic hioromeihane 


83 


206.00 


0.00 


134 


67% 


60-120% 


2-Chloroeihylvinyl ether 


63 


200.00 


0.00 


160 


80% 


60-t2(i% 


cis- 1 .3 -DichJoropropene 


75 


200.00 


0.00 


151 


75% 


60-120% 


Toluene 


^i 


200.00 


6,60 


i5? 


79% 


60-120% 


trans- 1 .3-Dichloropropene 


75 


200.00 


0.00 


2i3 


106% 


60-120% 


1 , 1 .l-Yrichloroethane 


57 


200.00 


0.00 


236 


118% 


60-120% 


1-Ociene 


76/56 


206.00 


0.00 


i78 


85% 


66-126% 


Dibromochioromethane 


i25 


200.00 


0.00 


i40 


70% 


60-1 20% 


Teorachlorocthene 


i64 


200.00 


0.00 


154 


77% 


60-120% 


Chlorobenzene 


Hi 


200.00 


0.00 


i32 


66% 


60-120% 


Eihylbenzene 


i06 


200.00 


0.00 


182 


51% 


60-120% 


Stvrene 


50/lW 


0.00 


0.6o 







60-120% 


1,3 & i,4-Dimethyl-ben2en< 


106 


200.00 


0.00 


164 


82% 


60-120% 


1 ,2-Dimethyl-benzene 


106 


0.00 


0.00 







40-120% 


Hexanol 


55/56 


0.00 


0.00 







40-100% 


Bromoform 


i73 


200.00 


0.00 


115 


58% 


60-120% 


i , 1 ,2.2-TetracWoroethane 


83 


200.00 


0.00 


143 


71% 


60-120% 


Benzyl chlonde 


51/126 


200.00 


0.00 


l7l 


86% 


60-120% 


3-ChJoro-toluene 


91/126 


O.OO 


6.00 







66-1 26% 


1,3-Dichlorobenzene 


146 


200.00 


0.00 


172 


86% 


60-120% 


1 .4-DichlOT0ben2ene 


146 


200.00 


0.00 


146 


73% 


60-120% 


1.2-Dichlorobenzcne 


146 


200.06 


6.00 


140 


70% 


60-i2o% 


Bromodichlorobenzene 


224 


0.00 


0.00 







60-120% 



I 



' ouiside the QAJQC action limits 



Table 2.2.3.2.4 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project D: 
Insmiment 
Matrix Type 



AN873095 



fl^/MS 



"Analyst 
"Analysis Date 



TT 



Vcb.^.^.M' 



Water Blmk ' 1 



PARAMETERS 



Chloromeihane 
Dichlorodifluoromemane" 



Vinv! Chloride 



invl bromide 
Chloroetlani^ 



piethyl etfler 
TrichiorofluorortietnigTe 



ions 

(nVz) 






"ST" 



"ST 



"73" 



AMOUNT ADDED 

(ugyL) 

Ti 



BromoethmT 
3-Chloro- 1 -propene 



-Dichloroethenc 



ACTolein 

AcTvlonitnle 



Methylene chlonde 
cis-U-Dichioroethene 



trans- 1.2-liichloroethenr 



l.l-Dichloroethane 
Hexane 



Chloroform" 



101 



IT 






i4- 



ST 



45/56/57 
■53 



1 . 1 . 1 -Trichloroethane" 
1.2-Dichloroethane 



Carbon teirachlonde" 



Benzene 



1 ,2-Dichloropropane" 
Trichloroethene 



'. Bromodichloromechane 
2-Chlorocthyivanyl etHg 
cis- 1 ,3-Dichloroprope'ne 



Toluene 

trans- 1 .3-L)ichloropropene 



-9T 
ST 



TTT 



ST 



TT 
ST 



1.1,2-Tnc hlo roe thane 
1-Ociene 






IT 
TT 



DibrotnochlOTomethane 
TeiracMoroethene 



Chlorobenzene 



Ethvlbenzoii 



L3 Sl L4-Dimethyl-bcnze 
1.2-Piniemvl-benzme 



Htixant)! 
BromofcgCT 



1 , 1 ,2,2-Tetrachloroethane 
1 chloride 



•75756 



T3r 

TTT 






-R55" 



3W 
"TTT 



„ ^. Jon>-toluene 
1.3-Dictiloroben2eDe 



1 .4-Dichloroben2ene 
1.2-Dichlorobenzene 



Bromodichlorobenzene 






91/126 



-P5" 



146 



MM 






500.00 



500.00 



500.00 
200.00 



-or 



200.00 






500.Cn5 
500.00 



200.00 



200.00 



5 66.00 
-2CCT5C" 



200.00 



200.00 
200. W^ 



500.00 
200.00 



200.00 
200.00 



20000 
200.00 



200.00 
200.60 



200.00 

■or 



TOOT 

"ciRr 



~or 

260.00 



2 00.00 
200.00 



"OW 



-25or 



200.00 
200.00^ 



sw 



SAMPLE CONC. 



AMOUNT FOUND 
(ug/L) 

— w — 



TJW 



0.00 
0.00 

sw 



im' 



"OO" 

"or 






irco" 



irsr 
sw 



"or 






sw 
-or 



~or 



■or 
"or 



nor 
sw 



"iOT 



-QT 



0.00 






sw 

insir 






insiT 






sw 



-IT 



IT 
IT 



TTT 



1^ 



T76" 






TTT 
153- 



ir 






144 



1^ 
1^ 



146 

-m" 



IsT 



ITS' 



"TTT 
TTT 



-353- 

170" 



ITT 



"T54- 



-ir 

175" 



IT 



134 

T3r 



1ST" 
IT 



170" 



l?r 



Matrix 

SPIKE 
%REC. 

71^ 



Qa/QC action I 

LIMITS 

Recovery Range 

40- 160% " 



-WT 



SW 



-5pr 



15^ 



■gPT 

T7^ 






-53¥' 
■72^ 



"75^ 
"75^ 






13^ 



T53r 









115% 
■75I" 



"77^ 
TC5^ 



-g^T 






-92^ 



103% 
"55^ 



"75¥" 



40-100% 



40 -100% 
60-l509r 



40-100% 

60-120% 



60-1204 



60-l50%- 
60-120^ 



40-100% 
40-100% 



60-120^ 
60-1204 



60-150% 
60-120% 



60-120%^ 
(50-120% 



60-1204 

■60-120% 



60-150% 
60-1204 



-55 



1204 



6 0-120% 
60-150% 



60-150% 

60-1204 



"50-150% 
60-1 50%" 
60-120% 



6 0-1 50% 
60-120% 



60-120% 

60-150% 



60-i5fl%' 
■60-1504" 



40-120% 
■ 40-l00% 



60-1 20% 

60-120% 



" 60-120% 
60-120% 



6 0-120% 
60-120% 



66 -1204 
60-120%'" 



d 



■ outside the QA/CJC action limits 



Table 2.2.3 .2 J 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOLND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 

Instrument 
Matrix Type 



1 AN873095 I Analyst 



TT 



] 



I CC/M5 [ Analysis Date | Mai. 2,1^57 | 



Water Blank 



PARAMb'ihKS 


Ions 
(m/z) 


AMOUNT ADDED 

(UR/L) 


SAMPLE CONC. 

(ug/L) 


AMOUNT FOUND 

(UR/L) 


MaTRK 
SPIKE 
%R£C. 


(tmC ACTIOS 
LIMITS 

Recovery Ranije 


CWoromeihane 


50 


0.00 


O.Oo 


1) 




40-100% 


DichJorodifluoromethane 


8^ 


0.00 


0.00 







60-120* 


VLnvl Chloride 


61 


0.00 


0.00 







40-100% 


Vinyl bromide 


106 


0.00 


0.00 







40-i004t 


Chloroeihane 


64 


0.00 


0.00 







60-120* 


Diethvl ether 


74 


0.00 


0.00 







40-100* 


Tnchiorofluorome thane 


101 


0.06 


0.00 







60-120* 


Bromoeihane 


l08 


200,00 


0.00 


i28 


64^ 


60-120* 


3-Chloro- i -propene 


16 


200.00 


0.00 


189 


95% 


60-120* 


1,1-Dichloroeihene 


$6 


200.00 


0.00 


i50 


75* 


60-120* 


ACTolein 


55/56 


0.00 


0.00 







40-100* 


Acrvloruirile 


51/52 


0.00 


0.00 







40-100* 


Meihviene chloride 


U 


200.00 


0.00 


147 


74* 


60-120* 


cis- 1 i-Dichloroethcnc 


61 


200.00 


0.00 


167 


84* 


60-120* 


trans- 1 ,2-Dichloroethene 


61 


0.00 


0.00 







60-120* 


1 . i -Dichlorocthane 


65 


200.00 


0.00 


2l7 


108* 


60-120* 


Hexane 


43/56/57 


200.00 


0.00 


153 


76* 


60-120* 


Chlorofonii 


83 


200.00 


0.00 


178 


89* 


60-120* 


1,1,1 -Trichloroeihane 


57 


iW).o<j 


0.00 


i69 


85* 


60-120*!: 


1.2-Dichloroethane 


62 


200.00 


0.00 


132 


66% 


60-120* 


Carbon letrachloridc 


117 


200.00 


0.00 


147 


74* 


60-120* 


Benzene 


78 


200.00 


0.00 


142 


7l* 


60-120% 


l,2-Dichloropropai)c * 


63 


200.00 


0.00 


100' 


50* 


60-120* 


Trichloroeihene 


130 


200.00 


0.00 


168 


84* 


60-120* 


Bromodichloromethane 


83 


200.00 


0.00 


195 


97% 


60-120* 


cis-l,3-Dichloropropene 


75 


0.00 


0.00 







60-120* 


Toluene 


92 


200.00 


0.00 


173 


86* 


60-120* 


trans- 1 .^^ichloropropene 


75 


200.00 


0.00 


233 


117* 


60-120* 


1 , 1 ,2-Trichloroethane 


97 


200.00 


0.00 


210 


105* 


60-120% 


1-Octene 


70/56 


200.00 


0.00 


i35 


68* 


60-120* 


Dibromochloromethane 


l2$ 


200.00 


0.00 


235 


118* 


60-120% 


I'e trachioroethene 


164 


200.00 


0.00 


215 


108* 


60-120* 


Chlorobenzene 


112 


200.00 


0.00 


i50 


75* 


60-120* 


Ethylbenzene 


106 


200.00 


0.00 


164 


62* 


60-120* 


Stvrene 


WiW 


200.W 


O.OO 


i79 


89* 


60-120* 


1 ,5-Dimcihyl-bGi2ene 


106 


0.00 


0.00 







60-120* 


1 ,4-Dinieihyl-benzene 


106 


200.00 


0.00 


168 


84* 


60-120* 


1,2-Diineihyl-benzcne 


106 


0.00 


0.00 







40-120* 


Hexanol 


55/56 


0.00 


0.00 







40-100* 


Bromofotm 


i73 


200.00 


0.00 


12S 


64* 


60-120* 


1 . 1 .2,2-Tetrachloroe thane 


83 


200.00 


0.00 


127 


63* 


60-120* 


Benzyl chlcnride 


91/126 


200.00 


0.00 


l47 


73* 


60-120* 


3-Chloro-tolucne 


91/126 


0.00 


0.00 







60-120* 


1 ,3-Dichlorobenzcne 


146 


200.00 


0.00 


i38 


69* 


60-120* 


1 ,4-Dichloroben2ene 


146 


200.00 


0.00 


164 


82* 


60-120* 


1,2-Dichlorobenzene 


146 


200.00 


0.00 


138 


69* 


60-120* 


Bromodichlorobenzene 


224 


0.00 


0.00 







60-120* 



' outside the QAJQC action limits 



Table 2.2.3.2.6 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID; 
Instrument 
Matrix Type 



I ANiS73Wr 



: 



CCMS 



'Analyst 
'Analysis Date 



TT 



UaiSMl 



f Water Blank I 



PARAMETERS 



Chloromethane 
DichiorcxlifluoromethSe 



AMOUNT POUND 



MaTWX 

SPIKE 

%REC. 

36^ 



Vinyl bromi( 
Chloroetriani 



Diethyl ether * 
Trichlorofluorome thane 



yinyiCnlonde 
Vinyl bromide 



dflJQC ACTIOS 
LIMITS 

Recovery Range 

40-100'?.: 



Brotnoethane 



3-Chloro-l-propene 



l.l-Dich lo roethene 
Aaoiein 



AgQlCPitnie 



Methylene chlonde 
cis- 1 i-Uichloroethene '^ 



trans-l.2-DichloroeLhene 



l.l-Dichioroethane 
Hexane 



Chioroform 
l.l.l-Tnchloroethane 



1.2-Dichioroetliane 
Carbon tetrachlonde 



Trichloroetfeie 

Bromodichloromeihane 



1-Octcne 



Chlorobenzene 



Ethylbenzeiie 



Hexanol 




Benzene 
1.2-Dichloro|gopane 



2-Chloroethylvmyl etrig 
cis- 1 .3-DichJoropropene 



Toluene 

gans- 1 .3-Dichloropropene 



1.1.2-Tnchloroethane 



EHbromochloromethane 
Teirachlorocthene 



1.3 & l,<t-Dijnethyl-ben2«ie 
1 ,2-Dimethyl-ben2ene 



iromofonrii 

. , I ,Z2-TetracHl oroeihane 
Benzyl chloride 



3-Chloro-ioluene 
13-Dichlorobenzene 



M-Pichiorobenzene 



1.2-Dichlorobenzcne 



• outside the QA/QC action limits 



Table 2.2.3.2.7 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC CONffOUND-MATRIX SPIKE RECOVERY SUMMARY 



Projec; D: 

Instniment 

Matrix Type 



c 



AN875W5 



CCM5 



'Analyst 

"Analysis Date 



"TT" 



Mar.5,l957 



I Water Blank 1 



PARAMETERS 



Hexane 



Chloromeihane 
Dichlorodiiluoromethane 



Vinyl Chionde 



Vinyl bromide 
Chi oroe thane 



Diethyl ethg" 



Trichlorofluorome thane 
Bromoe thane 



3-Chloro-l-prQpene 



1.1-Dichloroethene * 



AcToiem 



AcrvlonJtnle 



Methylene chionde 



CIS 



;tnyl< 

- 1 .2 -pichloroethene 

2-Dichloroethene 



l.t-DichlorocLhane 



Chloroform" 



1,1,1 -Tnchloroethane"" 
1,2-Dichloroethane *' 



Cartxjn tetrachlonoe * 



Benzene 

1 ,2 -Dichloropropane "*" 



Tnchloroethcne 



Bromodichloromethane 



2-Chloroethylvinyl eiher 
cis-1.3-Dichloropropene * 



Toluene 



trans-l,3-Dichloropropene 

1.1.2-Trichioroethane * 
1-Octene 



DibromochlOTomethane 



Tetrachloroeihene 



Chlorobenzene 



EthylbenzCTie" 

StVTCTC 



Ions 

(m/z) 



ir 






1^ 



"ST 



101 



IF 



^6 



Ti75r 



"p- 



"65" 



^5^575: 



"gr 

-9T 



"ST 



TTT 



"TT 
"ST 



IW 



"ST 



■TT 



"5r 



"TT 



"75756" 



"n5" 



TTT 
"TOT 



AMOUNT ADDED 



(ugA-) 



TW 



TW 






200.00 



106.00 



200.00 



200.00 



200.00 



TW 



200.00 



ITW 



260.00 



200.00 
200.00 



200.60 



200.00 



200.00 



200.00 



200.00 
200.00 



"STOM" 



200.00 
200.00 



ifMTr 



200.00 



260.00 
200.00 



1.3 & 1.4-Dimethyl-ben2aie _ 
1 ,2-Duneih vl-benzene 



Hexanol 
Bromoform • 



. 1 ,2^-Teirachloroeth2ne 
Benzyl chloride 



3-Chloro-toluene 



1 .3 -Dichlorobenzene 
4-Dichlorobenzene 



l,2-Dichloroben2ene 



90/104 






"TTT" 



TT 



91/126 
91/126 



14^ 



146 



200.00 
200.00 



200.00 



SAMPLE CONC 

(ug/L) 



200.00 



TTW 



TM150" 



"2cor 



THRT 



"iTor 






AMOUNT FOUND 

(UR/L) 






-uw 



uw 



200.00 



200.00 



200.00 



"o^ 






imr 



THRT 



15150" 






TTOO 



imr 



imr 






imr 



mw 



TTor 



imr 



uir 






TTur 



TOO" 



"or 

TTW 



ITM" 
UUO" 



"OC" 






TW 



TW 



0.00 
205.00 



in:^ 



126.13 



TTTST 
109.92 



TTOT" 



luw 



TW 



TW 






230.00 



inr 

"5i3r 



"[SOT 



160.00 

85.61 



lOT" 



11303r 

"iirir 



"SITT 



"3or 

86.11 



71.26 



95.34 



"TOT 



"r?or 



"gQT 

"For 






"TSTTT 
TTO75C" 



0.00 

100.00 



imr 






-ZTW 



66.09 



MaTPiK 
SPIKE 
%REC. 



106% 



"SS^" 



97% 



-mr 



"^5T" 



"43^ 



TW 






13^ 



~55r 



"33^ 



13^ 

"45^ 



■77^ 
"35^ 



48% 



qa/oc action 

LIMITS 

Recovery Ranee 



T7% 

■79^ 



45% 

"45^ 



■47^ 



"5W 
"50C" 



"55^ 

"TT^ 



"Ti^ 
TTW 



"5W 



40-lOO^f 



-WTwr 



40-100% 
40-100% 



60-120''!:. 



40-1 009c 
60-120% 



60-1204?. 



60-120% 
60-120% 



40-100% 



iO-100^ 
6O-1IO* 



60-i204fe 
60-120^ 



60-120% 



60-120% 
60-120% 



60-120% 



60-120% 
60-120% 



60-120% 



60-120% 

60-120% 



66-120% 



60-120% 
60-120% 



60-120% 



60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



60-120% 



60-120% 

60-120% 



60-120% 



40-100% 
60-120% 



60-120% 



60-120% 

60-120% 



60-120% 

60-120% 



60-120% 



60-120%" 



* outside the QA/QC action limits 



Table 2.2.3.2.8 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



AN873095 



W/MS 



Water Blank 



"Analyst 
'Analysis Date 



IT" 



Mar. 10,1987 



Chlofomethane 

Dichlorodtfluoromethane 



Vinyl Chloride 
Vinvl bromide 



Chloroetbane 



Diethyl edxT 

Triduorofluorome thane 



PARAMETERS 



Bromoethane 



3-Oiloro-l-propene 



_.l-Dichloroethene 
Acrolein 



Acryloniinle 



Methylene chloride 



ethylene chlonde 
rljZ-Dichloroethe 



cis- 1 H^-Uichloroetaene 
nans- 1 ,2-Pichloroeaiene 



1,1'Dichloroe thane 
Hexane 



Ions 

(nVz) 






"Kir 
-54- 



"73- 



IW 






TFTFT 



14- 



ST 



AMOUNT ADDED 
(ug/L) 

— m — 



Chloroform 

l.l.l-Trichloroethane" 

1,2-DicWoroethane 



Carbon te irachlonde 
Benzene 



1.2-DichJoropfopar>e 
Trichlorocthaie 



Bromodichloromethane" 

2-Chlorc)ethylvinyl ether 



Jhloroethy 
;.1.3-DicW 



CIS 

Toluene 



foropropene 



trans- 1 ,3-Dichloropropene 
1.1.2-Trichloroethane 



1 -Ociene 

Dibronwchloromethane 



Teirachloroethene 



Chlorobenzene 
EthylbenzaJT 



tyrene 

,3 & 1.4-Diinethyl-benzeDe 



U2-Dimeihyl -benzene' 



Hexanol 






-w 

ST 



TTT 






ST 

ST 



"TT 



"TT 



97 



T25" 



TTT 



■wm 






Bromoform 

1 , 1 ,2,2-Tetrachloroe thane 



Bejizyl chloride 



3-Chloro-loluene 



1 ,3-E)ichlorobenzene 



1,4-Dichlorobenzene ^ 
1 .2-Dichlorobenzene 



S5]W 



TfT 
ST 



wm 



91/126 






146 



sw 



sw 
sw 



200.60 
200.00 



200.06 
200.00 



200.00 
260.60 






260.06 
200.00 



200.00 



200.00 
200.00 



260.66 
200.00 



200.00 



200.00 
200.00 



260.66 



200.00 

200.06 



260.00 



200.00 
200.00 



200.00 
200.00 



200.00 



200.60 



200.00 
"OCT 



206.60 
200.00 



200.00 
TTOO" 



200.00 
200.00 



200.06 



SAMPLE CONC 
(ur/L) 



sw 



AMOUNT FOUND 

(ug/L) 



injT 



~O0" 



TTW 



sw 



0.00 









inso" 



sw 



sm- 






'ST7T 
IMW 



200.^6 



0.00 
2i6.*5 



TW 






0.00 
SW 



214.20 
"OUO" 



"Oo" 



sw 
sw 



sw 
sw 



sw 
sw 



sw 



sw 
sw 



sw 



sw 
sw 



sw 
sw 



sw 
sw 



sw 
sw 



sw 
sw 



sw 
sw 



sw 



262.6& 

141.02 



MATW5^|QAyQC aCTiOn 

LIMITS 

Re covery' Ran ge 

40-i5o<Y 



SPIKE 
%REC. 



TWr 



sw^ 



-S2^r 



sw~ 
100% 



107^ 



129.31 
264.17 



208.56 
201.35 



IWTT 



~f7T3r 

196.72 



249.12 
186,82 



insr 



215.56 

173.14 



190.74 



186.34 
TTTTr 



0.00 
T7?r5^ 



210.06 

TTOO" 



235.82 
250.00 



T7T:50" 
SW 



282.26 
291.67 



256.66 



101% 

-7p5r 






101% 












"g4¥" 









sw 






1189fc 
-TTPT 



sm- 



141% 
146* 



115^ 



"S^rnuT" 



40-100^( 



40-100'^f 



66-i20«'c 



46-1065'. 



6c»-i:o«t 



66-i20^c 



6o-i264to 
40-100% 



40-100% 
66-120% 



60-120% 
60-120% 



66-i26% 
66-120% 



60-120% 

66-126% 



66-126^. 
60-120% 



60-120% 
60-120% 
60-120% 

60-120% 



SS 



_Tm: 

60-120% 
66-120% 



60-120% 
60-120% 



66-126% 
66-126% 



66-120% 
66-126% 



60-1 20% 
60-120% 



66-120% 
46-100% 



66-120% 
66-126% 



66-126% 
60-120% 



60-120% 
60-120% 



60-120% 
66-126% 



• outside the QAAJC action limits 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matn-x Type 



aN875M; 



'Analyst 



TT 



I GC/MS Analysis Date ] 18-Mar-87 | 



Water Blank 



PARAMETCRS 



Chioromethane 



Dichiorodifluoromethane 
Vinvl ChlOTide " 



Vinyl broni)3e 



Chloroethane 

Diethyl ether 
Trichiorofluoromeihane 



Bromoeihane 



3-Chioro- 1 -propgie 



1.1-Dichloroethene 



ACToiem 



AOTlominle 
MeiKylene chloride ' 
CIS- 1 ,2-Dichloroethene~ 



trans- 1 .2-Dichloroethene 
1.1-Dichloroe thane 



Hexane 



Chloroform 



1,1,1-TricUoroethane 



l.l-Dichloroethane 
Carbon tetrachloride 



Bwizene 



1,2-Dichloropropane 
Trichloroeihene 



Bromodichloromeihane 



2-Chloroethylvinyl ether 
cis-'l .S-DichJoropropene" 



Toluene 

trans- 1 ,3 -Dichloropropene 



Ions 

(m/z) 






itSS" 



64 



TUT 



108 

-IT 



35756" 



7T75r 

14— 



AMOUNT ADDED 

(urA.) 



61 



43/56/57 



83 



■55- 



Trr 



63 






IT 



l.l,2-Tnchloroethane 



R3c 



tene 



DibromochJoromethaTK 
Tetrachloroeihene 



Chlorobenzene 

Eihvlbenzene 



rTcne 



St>' 

1.3 & 1.4-Dimethyl-benzene 



2-Dimethyl-b€n2gie" 
Hexanol 



Bromofonm 



i.l,2,2-Teirachloroeth^e" 



Benzyl chloride 
3-Chloro-toluenc 



1.3-Dichlorobenzene 



1,4-Dichlorobenzene 



1 ,2-Dichlorobenzene 



Bromodichlorobenzene 



75 



IWW 



1^ 
1^ 



TTT 
"R55" 






T^ 















224 










200 
ICC" 



155" 



ICC" 



"ir 



"2cr 






1^ 

loo" 



"555" 



IOC" 



"ir 



"M" 



icn" 

"2CC" 



ISC" 
155" 



IDJT 



loC" 






"sr 



100" 
100" 



i^r 
"sr 



IT 



100" 
100" 



ir 

"300" 



100" 
"200" 



100" 

lOcT 



SANCPLE CONC, 

(ug/L) 




"0" 



IT 
"0" 



"0" 



AMOUNT FOUNE 

(ug/L) 
itl 



TT 
"0" 



"uTT 



T05T 
160" 



irrr 

"uTF 



160.0 
T50" 



T33T 



TTT 
TTT 



"T67T 



1731" 



ITT 

■mr 






inr 



'HIT 

139,4 



119,8 



"f3rs" 






T50T 



145.6' 

"TTOIT 



Tsrr 



T54T 
T50T 



"305T 
ITO" 



inr 

TTTT 



inr 



iwr 



166,9 

T2rr 



120T 



KtATRKIQAyQC ACTION 

SPDCE LIMITS 

% REC, Recovery Range 

38% 1 40-160% 






1W 



1W 
IOC 






13^ 



^9% 



T7% 

"3?r 



-54^ 

■75¥" 



-mr 



10c 



"50^ 



"6TC 






"50^ 



"5?C 



TfT 



105^ 



"5SC 
"55^ 






"73^ 
15C 



110% 



40-lW% 



40-100% 

60-t20%_ 

40-100% 



60-120%" 



66-l20flfc 



40-100%^ 
40-100% 



60-lJO^c 



60- 1:^0^ 

6C-ilO% 



60-120% 
60-120% 



60-120^ 



I^^rm" 

60-120^ 
60-120^ 



60-120% 
60-120% 



60-l20^c 



60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



60-120% 



60-120% 

60-120% 



40-120% 
40-100% 



60-120% 
60-120% 
60-120% 



60-120% 

60-120% 



60-120% 
60-120% 



60-120% 



* ouside the QAA3C action limits 



Table 2.2.3.2.10 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOLND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID; 
Lnscrumem 
Matnx T>pe 



I AN873095 Analyst 



c 



GO/MS 



TT 



I Water Blank 1 



J 



Analysis Date [ 24-Mar-87 | 



Chloromeihane 



\'mvl Gilonde* 



PARAMETERS 



Dichlorodifluoromethane 



Vinyl brotnide 



ChloroeihaTO" 

Dieihvl eiher 



Tnchiorofluoromeihane 



Bromcieihane 



3-Chi,QrQ- i -propcne *^ 



l.l-Dichloroeihene 



Acrolein 



AcAlorutrile 



Meihvlene chloniJe 



CIS- 1 j-DichJoroeihene 
trans- 1 .2-DichJoroeihene 



-Dichloroeihane 



Hexane 



4.V<6/<7 



C hJoroforrn 
i . 1 -TnchJorocthanc 



t,2-DichJorQC thane" 



Carbon tetr achlonde * 
Benzene * 



1.2-Dichloropropane 



Tnchloroethene 
BromodichiorometharK" 



2-Chlorocihvlvinyl ether 



cis- l.3-Dichloropropene 



Toluene 



trans- 1.3-DichJoropropene 



. 1 ,2-Tnchioroethane 



1-Octene 



Dibrotnochioromeihane 



Tetrachloroethene 



fcxnyi 



Chlorobenzene 
Exhylbenzene 



tyrera 

1.3 & 1,4-Dinieihyl-benzene 



1 .2-Duneilivl -benzene 



Hexanol 



Bromoform 



1 , 1 .Z2-Tecractiloroe thane 



Benzyl chloride 



ienzy 



Ions 

(m/z) 



-w 



"W 



ST 



"TOS" 



64 



IT 
-TOT 



-IT 



"55" 



TT75T 



1^ 



61 



TT 



"ST 



83 
TT 



"ST" 

TTT 



TS" 



AMOUNT ADDEE 

(ugyp 



*^ 



"455" 

"jfxr 



"4D0" 



"405" 

-m- 



"4CC" 

"ir 



"4C?r 



"^CC" 



63 



-w 



"TT 



"5r 



"5r 



■7C?5r 



"05" 
1^ 



TTT 



\W 



90/104 



106 



"T5g~ 



"TTT 



91/12(5 



3-Cmoro-toluene 



1.3'Dichloroben2gne" 



1 ,4-Didilorobenzoie 



1 ,2-Dichlorobenzene 



Bromodichlorobenzene 



THUS 



146 



"RT 
"RS" 



124- 



"TT" 
"350" 



"4C?r 



-IT 
155" 



"405" 



"455" 
155" 



4(50 



"355" 
"355" 



155" 
155" 



155" 



155" 
"355" 



155" 



"4^ 



"35!r 
"355" 



155" 



"355" 
155" 



"555" 



155~ 
"355~ 
"IT" 



IT 
155" 



"455" 



"TT 
"355" 



"5" 

"5" 



SAMPLE CONC 

(ugA.) 



J«/L) 




"5" 



AMOUNT FOUND 
(ug/L) 

— fnr 



TT 
"5" 



"5" 
"T 



"5" 



165T" 



•7g3T 



1?TT 

"57TT 



"375T 



OX) 



1WE- 



"UT 



"5ir 
"25rr 



i5rr 
^:5- 



"29T4" 



222.5 
"553T 



"550" 



"SO" 

■ranr 



IMT 



157T 
"353T 



"JT3T 



■3srr 



"525T 



"2g5T 
"555T 



610.9 



168,4 
130" 



"533T 



1S5T 



13?T 



"5T 

inr 



-^TT 



"254T 

"inr 



TTFir 



"5T 



"5ir 



inr 



Matrix 

SPDCE 
%REC. 



Qaj'QC action 
LIMITS 

RecoyePr' Range 



TiW 






"5?r 



■75T- 



"S3g^ 
"55^ 



74% 



"74^ 



TPJT 



-WT 



•wr 



■75^ 



"55^ 



"35^ 



■75r 



"53r 






"ssr 



"75C 



TfT 






"S7^ 



"53^ 






"53^ 



"64^ 



"93^ 



i6-\b6% 



60-120% 
40-100% 



40-100% 



60-120% 

40- 1004!; 



60-125% 



60-120% 
60-120^ 



60-120% 



40-100% 
40-100* 



60-120% 



60-120% 

60-120% 



60-120% 



60-120% 
60-125% 



65-120% 



60-120% 

60-120% 



65-125% 
60-i204fe 



60-120% 
60-120% 



60-1 20% 

60-120% 



60-120% 



60-120% 



60-120% 
60-120% 



60-120% 



60-120% 
60-125% 
60-120% 



60-125% 
60-120% 



40-120% 



40-100% 

60-120% 
60-120% 



60-120% 
60-125% 



60-120% 



65-120% 
65-120% 



60-120% 



• ouside the QAJQC action limits 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



I 
I 
I 



P*rojeci ID: 

Instrumeni 
Matrix Type 



I AN87W5 Analyst 



TT 



Gc/KiS 



Water Blank | 



^Analysis Date | 15-Apr-87 | 



PARAMblhRS 


Ions 
(m/z) 


AMOUNT ADDED 

(UK/L) 


SAMPLE CONC. 

(UK.'L) 


AMOUNT FOUNT 

(U8/L) 


MaTRK 
SPKE 
% REC. 


(J.AQC Aetiun 
Limits 

Recover. Ranee 


Chloromeihane 


50 


b 


^ 


TO 




it'lWic ' 


Dichlorodifiuoromethane • 


36 


200 





114.3 


57% 


60-120% 


Vinyl Chjonde 


62 












40^100% 


Vinvl bromide 


iCKi 


200 





1§4.6 


524^ 


40-1 00% 


Chloroe thane* 


64 


200 





285.4 


143% 


60-120% 


Diethvi ether 


74 


200 





150.5 


Wc 


40-1604 


Trichiorotluorome thane 


101 








0.0 




60-120% 


Bromoe thane 


i08 


200 





180.4 


90% 


60-120% 


3-Chloro-!-propene 


16 


200 





160.0 


80% 


60-120% 


l,l-Dichloro€thene • 


^ 


200 





86.8 


43% 


60-120% 


Acrolein 


55/56 








0.0 




40-100% 


Acrv'lonitrile 


51/52 








0.0 




40-lOO% 


Kfeihvlene chloride * 


84 


200 





5i.6 


26% 


60-120% 


cis-l,2-Dichloroethene * 


61 


200 





250.3 


125% 


60-120% 


trans- 1 .2-Dichlorocthene 


61 


200 





166.0 


^3% 


60-120% 


1.1-Dichloroethane • 


63 


200 





82.3 


41% 


60-120% 


Hexane * 


k3/56/57 


200 





95.3 


48% 


60-120% 


Chloroform • 


83 


200 





U1.2 


56% 


60-iid* 


1,1,1 -Trichloroeihane 


57 


200 





i5t.7 


56% 


60-150* 


1,2-Dichloroethane 


62 


200 





240.3 


120% 


60-120% 


Carbon tetrachloride • 


11? 


200 





72.8 


36% 


60-120% 


Benzene 


78 


200 





148.5 


74% 


60-120% 


1 ,2-Dichloropropane 


63 


200 





143.6 


72% 


60-120% 


Trichloroeihene • 


ii6 


200 





55.3 


48% 


60-120% 


Bromodichloromc thane 


83 


200 





205.3 


103% 


60-120% 


2-Chloroethy!vinyl eiher 


63 








0.0 




60-120% 


cis- 1 .3-DichJoropropene 


75 


200 





253.0 


11?% 


60-120% 


Toluene 


55 


200 





161.7 


81% 


60- 1 20% 


trans- 1 .3-DichJoropropene 


75 


200 





285.5 


145% 


60-120% 


1.1.2.Trichloroeihane • 


97 


200 





329.2 


165% 


60- 120% 


l-Octene* 


70/56 


200 





99.6 


50% 


60-120% 


Di broraochJorome thane 


iM 


200 





127.4 


64% 


60-120% 


Tetrachlorocthene 


164 


200 





125.0 


63% 


60-1 20% 


Chlorobenzene 


ll2 


200 





152.3 


76% 


60-120% 


Eihylbcnzene 


i06 


200 





186.0 


93% 


60-120% 


Siyrene 


90/104 


200 





166.0 


83% 


60-120% 


l.J & 1.4-Dimethyl-bcii2ei 


i06 


200 





148.5 


74% 


60-120% 


1 2-Dimethyl-b«nzene 


106 


200 





154.4 


77% 


40-120% 


Hexanoi 


.^5/56 








0.0 




40-100% 


Bromofonn 


i75 


200 





211.7 


106% 


60-120% 


1 . 1 ,2,2-Tetrachloroc thane 


83 


200 





80.0 


40% 


60-120% 


Benzyl chloride 


91/126 








0.0 




60-120% 


3-ChIoro-toluene 


5i/i26 


200 





139.1 


70% 


60-120% 


1 ,3 -Dichlorobenzene 


146 


200 





122.3 


6i% 


60-120% 


1,4-Dichlorobenzcne * 


146 


200 





iii.i 


56% 


60-120% 


1,2-Dichlorobenzcne • 


146 


200 





117.3 


55% 


60-120% 


BromodjchJorobcnzcnc ♦ 


2W 


200 





108.2 


54% 


60-120% 



• ouside the QAJQC action limits 



Table 2.2.3.2.12 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 
Insmmieni 
Matrix Type 



c 



AN875W? 



1 Analyst 



TT 



I iCMi I Analysis Date I May U/«^ I 

1 Water Blank | 



PARAMETERS 



Chloromethane 

DichlorodifluOTome thane 



Vinvl Chloride" 



Ions 

(m/z) 

-ST" 



^5 
"ST 



Vinvl bromide* 



Chloroeihane 



Dieihyi ether 
Tnchlorofluoromethane 



Bromoethane * 

3-Chlora-l-propc: 

r,l-Dichloroetnei 



:ne 
lene 



Acrolein 

AcrvionitnJe 



MeLhyienechlonde 
cis-1.2-Dichloroethene~ 



trans-1.2-UichJoroethene^ 
1.1-Dichloroethane "" 



1155" 



64 

IT 



"ToT 



1^ 



TT 



sr 



61 

"5r 



Hexane 

Chloroform 



1 . 1 , i -TnchJoroethane"^ 



1.2-Dichloroethane 
Carbon letrachlonde 



Benzene 



1.2-D»chloropropane 



Trichloroethene 
Dibromomeihane * 



"ST 






TIT 



IT 
"ST 



jis(2-Chloroethvlvinyl>exner 
BromocuchloromethanP 



CIS- 1 .3-Dichloropropene*" 



Toluene 



trans- 1 , 3-Dichloropropene 
r.2-Dibromoethane 



TTT" 



"ST 

TT 



"TT 



1 , 1 .2-Trichloroe thane" 
1-Octene 



D ibromochloromethane"*" 



Tetrachloroethene 
Chlorobaizene 



Ethvlbenzene 



Styrene 
1.2&1.3 Xylcir 



1 .A-Dimethyl benzene *" 



TT 



-w 
-w 



AMOl^^JT ADDED 

(u e/L) 



1W 
1W 



TTT 



"Hg" 



Hexanol 

Bromoform 



1 , 1 .2.2-Tetrachlo r oethane 
Benzvl chloride 



3-Chloro-toluene 



1 .3-Dichloroben2ene* 
1 ,4-Diclilorobenzene 



1 .2-Dichloroben2ene 



BromodichlorobenzenZ" 






-gr 



TT 
TT 



"RT 



146 

"T4r 



m- 



* ouside the QA/QC action limits 



-w 



■w 



10 

-w 



-w 
-w 



SAMPLE CONC. 

(ug/L) 



-w 






-gr 
-w 



-w 



'W 

-w 



-w 



■w 

"W 



-w 



"W 



■w 



-w 
■w 



-w 



80 

1^; — 
-gD — 



10 



■w 
-w 









-w 



IT 



-w 



AMOUNT FOUND 

(us/L) 






T 
TT 






"5" 



"F 
IT 



IT 
"TT 






T 
T 



IT 
IT 



"T 
IT 



TT 
IT 









IT 



■4TT 






44.6 

■JJT 



"3gT 

TTT 



-JUT 



inr 



-irr 

ITT 



ITT 

irr 



"40" 

"THT 



"TOT 
TTS" 



-1ST" 



19T 



15T 



"3TT 



"4?T 



19T" 






SST 



17T 
TTT 



-WT 



inr 



30" 



TTT 



-TTT 



TO" 



■3¥T 



MAmKIOA.^00 AC HON 



SPIKE 
%REC. 






56?c 



35C 



LIMITS 

Recovery Ranee 
40- im ■ 



ITT 



15^ 



35^ 



"?TW 



~65C 
"53^ 



"B^ 



60% 



TFT 
"S7^ 






1^ 



TTC 
"55T 



112% 

14^ 



1T3% 



121% 









■39^ 



6&% 



-53r 



19T 

"651" 



13^ 



60-120% 
40-100% 



40-lOO^c 



60'- 120% 
40-100% 






60- im 

40-100% 



4 0-100% 

60-120* 



60-120% 
60-110* 



60-120% 



60-120* 
60-120* 



60-120% 

60-120* 



60-120% 



60-120% 



60-120* 
60-120* 



60-120^ 
60-120% 



60-120* 

60-120% 



60- 120* 
60-120* 



60-1 20% 

60-120* 



60-120* 
60-120% 



60-120* 
60-120* 



60-120* 
40-100* 



60-120*- 

40-120% 



60- 120* 
60-120* 



60- 120* 
60-120* 



■ 60-120* 

60-120% 



60-120* 
"60-120% 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 
Instrument 
MaihxType 



1 ANS7JW5 [ Analyst 



H^ 



I CC/M^ 



I Water Blank | 



3 Analysis Date | May. 12. 198" | 



PARAMtlHRS 


Ions 

(m/z) 


AMOUNT ADDED 

(ugA-) 


SAMPLE CONG. 

(ug/L) 


AMOUNT FOUND 

(UKA-) 


MATRDC 
SPIKE 
%REC. 


Oa/00 aCTi6N 

LIMITS 

Recover. Ranse 


Chloromethane 


50 










40-lOO'?-c ' 


Dichlorodinuoromethane 


86 










60-120'^c 


Vinyl Chlonde 


62 










40-100^. 


Vmvl bromide 


106 










40- 100^7. 


Chloroethane 


M 










60-120% 


Diethvl ether 


45 










40-100'* 


Trichiorofluoromethane 


lOi 










60-120% 


Bromoe thane 


lOg 










60-120% 


5-ChJoro- 1 -propene 


76 










60-150% 


i,i-Dichloroethene 


61 










60-120% 


Acrolein 


55/56 










40-100% 


Aciyionirile 


55 










40-100% 


Meihvlene chloride • 


84 


500 





585.5 


143% 


60-150% 


CIS- 1 i-Dichloroethene 


6\ 


200' 





245.3 


125% 


60-120% 


trans- 1 .2-Dichloroethene 


61 


500 





252.9 


lll% 


60-120% 


l,i-Dichloroe thane 


65 


500 





216.5 


108% 


60-120% 


Hexane 


5^ 


500 





223.5 


112% 


60-1 20% 


Chloroform 


83 


200 





239.4 


120% 


6<:i-l50% 


1,1,1 -Trichloroethane 


07 


200 





268.8 


104'J'c 


60-150% 


1,2-Dichloroe thane 


65 


200 





213.8 


107% 


60-150% 


Carbon letrachJoride 


117 


500 





202.5 


iOl% 


60-120% 


Benzene • 


78 


200 





262.8 


i3i% 


60-120% 


1 .2-Dichloropropane 


63 


500 





204.3 


102% 


60-120% 


TricWoroethene 


130 


200 





209.1 


105% 


60-120% 


Dibromomethane 


174 


200 





217.0 


109^!, 


60-120% 


bisfZ-Chloroeihylvinyl) ether 


63 


200 





2i8.2 


1 09% 


60-120% 


Bromodichloromeihane 


83 


500 





177.2 


89% 


60-i20% 


CIS- 1 ,3 -Dichloropropene 


75 


200 





190.7 


95% 


60-:20'^c 


Toluene 


5i 


200 





204.3 


i02% 


60-120% 


trans- 1.3 -Dichloropropene 


75 


200 





177.3 


89% 


60-120% 


1 .2-Dibromoeihane 


i07 


500 





216.2 


108% 


60-120% 


1,1.2-Trichloroethane 


83 


200 





212.5 


106% 


60-120% 


l-Oci£ne 


70/56 


200 





201.7 


lOl% 


60-120% 


Di bromochJororaethane 


iW 


206' 





190.5 


95% 


60-1 50% 


TetrachJoroethene 


166 


500 





189.2 


95% 


60-120% 


Chlorobcnzene 


112 


200 





196.1 


98% 


60-120% 


Ethvlbenzene 


$1 


500 





188.6 


94% 


60-120% 


Srynene 


W/iW 


500 





196.3 


98% 


40-100% 


l.i & l,3-Dimethvl-ben2aie 


5i 


500 





194.9 


97% 


60-120% 


1 ,4-Dimethy!-benzene 


^1 


200 





191.6 


96% 


66-126* 


Hexanol * 


55/56 


500 





90.6 


45% 


60-120% 


Bromoform 


173 


500 





170.4 


85% 


60-150% 


1 , 1 ,Z2-TetracWoroe thane 


83 


200 





197.7 


99% 


60-120% 


Benzvl chloride 


$i/ii6 


200 





191.3 


96% 


60-150% 


3-Chloro-tolucne 


$i/i26 


500 





180.1 


90% 


60-120% 


1 ,3-EhchloTobenzene 


146 


200 





194.4 


97* 


60-126% 


I,4-Dichloroben2enc 


146 


500 





194.5 


97% 


60-120% 


1 , 2-Dichlorobenzene 


146 


500 





192.5 


96% 


60-120% 



• outside the QAAJC action limits 



Table 2.2.3.2.14 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOLND-MATRIX SPIKE RECOVERY SUMMARY 



Project ED: 
Instrument 
MamxType 



I AN573095 I Analyst 



GC/MS 



rwr 



Water Biank 



] Analysis Date | May. 18.1987 | 



Oiloromethane 
Didilorodifluoromethane ^ 



Vinyl Chlonde 
Vinyl bTOTnide 
ChlOToethane 



PARAMETERS 



Diethyl ethcT 

TrichlorofJuoromethaivr 



Bromixihane 
3-Chloro-l-propene 



1,1-Dichloroeihene *" 

Acrolein 



Acryloruinle 

Methylene chloride 



CIS- ! Jl-DichioTWthene 
trans- 1 .2-Dichioroethene 



l-Dichloroe thane 
Hexane 



ChlorofomT 



1,1.1 -Trichloroethane" 
1,2-Dichloroe thane 



Carbon tetrachlonde 



Bmzene * 

1 .2-Dichloropropane" 



Trichloroethene 
Dibromomeihane 



Ions 

(m/2) 
"30~ 












-IT 



61 

"5575^ 



"TT 



84 



61 



AMOUNT ADDED 

(ug/L) 
TooW 



35" 



bisiZ-ChJoroethylvmyn ether 



Bromodichlorofnethane 
cis-1.3-DichlQropropene 



Toluene 



trans- 1 .3-Dichloropropene 



Ethyl 

■ScvTt 



1.2-Dibromoethane 

1.1.2-Trichloroethane * 



-w 
-w 



TTT 



"71" 
"5T 



TTT 



"ST 



IT 
IT 



TT 



IT 



TUT 
ST 



l-Octene 

Dibromochloromethane 



Teirachloroeihene 



Chlorobenzene 
Ethylbojzenc 



tyrene 

1,S & KJ-Dimeihyl-benzene 
1.4-Dimethvl -benzene 



Hcitanol 

BromoforST 



1 .2. 2-Teirachloroethanr 
1 chloricie 



Botzy 

3-Oiloro-toluene 
1.3-Dichlorobenzene 



TOTSr 






TTT 



TT 






»i 
3575^ 



TTT" 
'JT 



■9T7nr 



1 ,4-Dichlorcrijenzene 
1 .2-Dichlorobenzene" 



146 



IW 



1 00.00 



100.60 
1 00.00 



100.00 



mw 

100.00 



TM15?r 



lOO.OO 
"TTOOC" 



1 00.00 
1 00.00 



100.00 



■mw 

100.00 



lOO.OO 
100.00 



100.00 



100.06 



lOO.OO 



-Rmr 



106.66 
100.00 






100.00 



100.00 
106.06 



100.00 



"nsnxr 



100.00 
166.66 



lOO.OO 
100.00 



100.00 



SAMPLE CONC 

(ug/L) 



UW 



TW 



ITCC" 



~uw 



TW 
-qW 



~UW 

irw 



UW 
UW 



TW 
UW 



UW 
UW 



UW 
UW 



UW 
UW 



UW 



UW 
UW 



UW 



UW 
UW 



UW 
UW 



UW 
UW 



-w 
irw 



UW 
UW 



UW 
UW 



UW 
UW 



UW 
UW 



AMOUNT FOUND 

(ug/L) 



ug/L) 



~8! 

1133" 



3T 



86.2 

TTT 






UTT 



181.9 



-WF 



TUT 



-WW 



TFT 
TWIT 






UTT 



TTTT 
"TTT 



TTTT 



3^3" 



"5TT 
3TT 



35T 



-mw 



108.4 
108.3 



-TTT 



1FT 
"TO" 



UUT 

UTT 



maTRK|Qa/QC action 

LIMITS 

Recovery' Range 



SPIKE 

% REC. 

86^ 



125% 



86% 



TTIW 
39C 



ITT 



114% 



~50C" 






199% 
"TP^ 



35^ 






"5T!r 



-55¥" 



TTW 



TT5T 



3TT" 
"37^ 









39^ 
3t5r 






3T^ 
3?^ 



3S^ 

35^ 



101% 
"553C 



40-100'7, 

-WT^J^ 



40-106' 



40.100<^c 

66- 1 JO*. 



40-100% 

66-116* 



dO-i2W> 
66-110% 



40-160^ 

46-l009r 



6 0- 1 20^;- 
60-120* 



60-110* 
60-120% 



60-110* 
60-120* 



60-116* 



60-110* 

60-120% 



66-116* 
60-120* 



60-110* 

60-120% 



60-110* 
60-110* 



60-126* 



60-120* 

60-llO^r 



60-I20?c 

60-120* 



60-120* 

60-120% 



60-120* 
60-120* 



66-116* 
40-100* 



66-120* 

60-120% 



60-120% 

60-120* 



60-120% 

60-120* 



60-120* 



60-120% 
60-120% 



66-110* 



' outside the QA/QC acticin limits 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 

Instmmeni 
Matrix Type 



I AN57W5" ^^ Analyst 



I Cg/MS 



IW^ 



[ Water Blank | 



n Analysis Date | May.l9.1s)¥T 



Dichiorodifluoromeihane 
Vinvl Chloride 



Vmyl bromide 
Chioroeihane 



PARAMETERS 



ChlorometlTane 



Diethyl etriiT 

Trichlorotluorome thane 



Bromoeihane 



3-ChIorQ-l-propene 



l.l-Dichloroeihene 



Acrolein 
Acrvlonin^e" 



Methylene chloride 
ciS'l,il-Dichloroeihene 



.l-Dich loroe thane 
Hexane 



Chloroform 

i . 1 , 1 -TnchJoroeihane 



trans- 1.2-DichloroetheM" 



..2-Dich]oroe thane 
Carbon tetrachlonde 



Benzene 
Til5 



ichioropropane 



Trichloroeihene 



Difaromomethane 



Ions 

(m/z) 

~30~ 



AMOUNT ADDED 

(UR/L) 



-w 



"R36~ 






"RJT 



61 

357^ 









bis( 2-Chlorocthylvmy I) etEe r 
Bromodichloromeilume * 



"ST 
"32" 



IT 



TTT 



IT 
"ST 



TFT 



"ST 



cis-l,3-Dichloropropene 



Toluene 

trans- 1 J-UichloropropenT 



1,2-Dibromoethane 
l,1.2-TnchJoroethane 



1-Octene 
Dibromochloromethanr 



Tetrachloroethene 
Chlorobenzene 



■ Styrene 

1.^ & 1,3-Dimethyl-benzene 



Ethylbenzene" 



1 ,4-Dimethyl-bCTzene^ 

Hexanol 

BromofoiSr 



1 .2,2-Tetrachloroe thane 
BctzvI chlonde 

3-Chl'oro-ioluene 



l,3-D)chloroben2ene" 
1 .4-Dichloroben2enc 



IT 



-w 



-IT 
"TOT 






IW 



T56 
TTT 






TT 



TT 



35^ 



TTT 



"ST 



91/126 



146 



1 .2-Dichlorobenzene 



146 



14^ 






TOO" 






"555" 



1(55" 



TOT 









"30?r 



200 



iKr 



TOO" 



IRT 



105" 



SAMPLE CONC 

(ug/L) 



1C5" 



TCfT 



"200 



TCJT 



IT 
IT 







IT 






IT 
IT 



T 
T 





T 



AMOUNT FOUND 

(ug/L) 



336.5 



ictnr 

157T 



180.5 



1I6T 



ITiT 



Trrr 
262,4 



Tr4T 

"2?J7T 



150" 



T4TT 



~7T7T 
ITTir 



213.2 

T(50" 



irrr 



204.6 



235.3 
226.0 



195^ 



19-1.0 



200.0 



MATkK10A/0<^ ACTIOS 

SPDCE LIMITS 

% REC. Recovery Range 



~57C" 



100% 
104% 









-WT 






imr 



T7^ 

104% 



"TOIT 



113% 



TITT 



■wr 



TT9¥' 



106% 



104% 



"TM^ 



118% 



113% 



"55^ 



97% 



101% 



40-l(X)Tc 

^■120% 



40-l00*c 



40-lOO'^c 



60-120% 



60-1 209c 



60-120% 
40-100% 



40-i(M> 
66-ii04fc 



60-i26^c 

60-120% 



60-120% 
^120* 



60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



60-120% 



'60-120% 
60- 1 20% 



60-120% 
60-120% 



60-120% 

60-120% 



60-i20% 
60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



60 -120% 
-40-100% 



60-120% 



60-120% 



60-120% 
60-120% 



60-120% 



60-120% 



60-120% 

60-120% 



60-120% 



' outside the QA/QC action limits 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 
Insffument 
Matrix Type 



AK875W5 



CC>'M^ 



] Analyst 
lAnalvsis Dale 



[ 



FMT 



May. 19, 198/" 



Wauer Blank | 



Chloromethane 
DichlorodifluoromeLhane 



Vinyl Chloride 
Vinyl bromide 



Chi oroe thane 
Dieihvi ether * 



Bromoethane 

3-Chloro- 1 -propene " 



PARAMETERS 



rrichlorofluoromeLhane" 



1.1-Dichloroethene 

Acrolein 



Acp-'lorumle 

Methylene chloride 



cis-1 ,2-Dichloroethene 



trans- 1,2-Dichloroeihene 



, 1.1-Dichlo roe ihane 
Hexane * 



Chloroform • 



1,1.1 -Trichloroethane' 
L2-Dichloroe thane 



Ions 

(mJz) 



-w 



106 



AMOUNT ADDED 

(ug/L) 



"IT 



"TUT 



61 



3r 






'ST 
35" 



IT 



Carbon te trachl oride" 
Benzene 



1 .2-DichIoroprop2rie 
Trichloroethene 



Dibromomethane 
bis(2-Chloroethylvinyl) ether 



Bromodichloromethane 



CIS- 1 .3-Dichloropropene 



- oluene 

trans- 1 .3-DichJoropropene 



1.2-DibrDmoe thane' 
1.1,2-Tnchloroe thane*" 



1-Octene 

Dibromochloromeihaie" 



Tegactaioroethene 
Chlorobenzoie 



Eihylbenzqir 



ityrene 



1.3-Dimethyl-ben2ene 

lADimethyl-benzene 



Hexanol 

Bromoform 



1,1.2.2-TetTachloroethane 
Benzyl cWonde _ 



3-Chioro-toluene 
1,3-Dichlorobenzene 



1 .4-Dichlorobenzene" 
1 .2-Dichlorobenzene 



TT 



TIT 






T74" 
"ST 



IT 



TT 

IT 



ToT 



7075? 



TiT 



90/f04 



"5r 

"TT 



3575? 






wns 



146 






SAMPLE CONC. 



Twr 



"200" 



ICC" 



2TO 



"3r 

"Tor 



ICO" 

icr 



"^CC" 



200 

ICC" 



"JCC" 



Tcr 

"3CC" 



TOO^ 



200 
ICC" 



"^^ 



lOC" 



ICC 



ICC" 



150" 
"5CC 



ICC 
ICC 



TCC 
"3^ 



"loC 
1CC 



"2CC 
"ICC 



TCC 



1CC 



"ICC 



TCC 



ICC 

"3CC 



IT 





"C 






"C 
"C 



AMOUNT FOUND 

(ug/L) 



"C 
IT 



"C 
"C 








"C 



"TT 
T 



190.5 
-53CT 



143 



~I55T 
193.2 



T45T 
133.3 



TTTT 



i57ir 

1WT 



TCP" 
239.6 






TTTC 



~r?rr 



TWT 



206.4 



173.4 



1^?T 

"imr 



ri7.6 
-5CT- 



TTT 
167T 



T79T 



195.4 



J95T 
1^6.5 



MaTRK|Qa;OC aCTiOn 



SPIKE 
REC. 






12% 






'TW 



67% 
116% 



jm" 



LIMITS 

Recovery Range 
40-l50% 



iC5:g" 

"T95T 



"57r 



T5C^ 



ICS^ 



"P^ 



142% 






"95^ 

"17^ 



-9?^ 



15^ 



"54^ 



"55^ 
""5C^ 



"wr 

"55^ 



"95^ 
98% 



■T?4T 



199T 

■T97T" 



103% 



■^c^ 



92% 
ICC^ 



-mr 



"scncr 
"icnccT" 



40- lOO^r 



40-100%. 



60-120% 
■^CT2CT" 



60-i;&% 



60 -120% 
40-100% 



40-100% 
60-120% 



^-150% 



"scim" 

60-iiMfc 



60-1204!, 
60-120^ 



60-120^ 



60-i204fc 
60-1204^ 



60-l20?t 



6 0-120% 

60-120% 



60-120% 
60-120% 



60-i2C% 
60-120% 



60-120% 
60-l2C% 



60-120% 
60-120% 



60-1 20% 
60-120% 



60-120% 

40-100% 



60-120% 
60-l2(i% 



60-120% 
60-120% 



60-120% 

60-120% 



60-120% 

60-120^" 



60-120% 

60-120% 



' outside the QA/QC action limits 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



I aN5730^5 I Analyst 



rwr 



I Cg/MS 



] Analysis Date |_ June 2.19g7_ | 



Water Blank 



Chloromethane 

Dichlorodifluoromethane 



PARAMETERS 



Vinyl Chlonde 
Vinyl bromide 



ChloToeihSie 
Dieihvl ether 



rnchlorofluoromethfflie 



Bromoeihane 



3-Oiloro- 1 -propene^* 



1.1-Dichloroethene 



ACTolein 
AcryloTutnle 



Methylene chloride 
cis-li-Dtchloroethene 



trans- 1 .2-Dichloroetltene 
l.l-Dichloroethane* 



Hexane 

Chloroform 



Ions 

(m/z) 



50 
IT 



■^T 



AMOUNT ADDED 

(ur/L) 



106 
-54- 



TUT 



IT 



61 
35^ 



3J" 



84 



61 
"65" 



Carbon letradilonde" 



.,1.1-TrichJoroethane ~ 
1.2-DichJoroetnane 



Benzene * 

2-Dichloropropane 



Trichloroettiene 



Dibromomeihane 
bis(2-Chloroeihylvmyl) ether 



Bromodichloromethane 
cis- 1.3-Dichloropropene 



Toluene * " 

trans- 1 .3 -Dichloropropene 



1.2-Dibromoethane* 

1,1,2-TrichloroeLhane 



1-Octene * 

Dibromochloromettiaiie" 



"5^ 

-w 






ITT 



TW 






ST 



"W 

IF 



-w 

IT 



Tetrachloroethene * 
Chlorobenzene 



Ethylbeozene" 



Styrene 



1.Z& 1.3-Diinethyl-ben2ene 



1,4-Dimethyl-benzene 



Hexanol 

Bromoform 



1,1 .2,2-Tetrachloroethane 
Benzyl chloride 



.enzyl 
3-Chloro- toluene 



tJ-Dichiorobenzene 



1 ,4 -Dichlorobenzene 






155" 



-w 



90/104 



15753" 



TTT 






-wns 



146 



1,2-Dichlorobenzene 



146 



"5CC" 



"1(55" 



To5" 



ICC" 



200 



T(35" 
INT 



1W 



200 
1W 



150" 
1W 



IDT 

"H3?r 



155" 
IW 



100 



150" 



155" 



iro" 

-S35" 



105" 
155" 



155" 
155" 



155" 
155" 






155" 

i?r 



i5ir 

155" 



155" 



200 
"155" 



155" 



SAMPLE CONC 

(UR/L) 



"T 
"IT 



AMOUNT FOUND 
(ur/L) 




"5" 



"T 
"T 



IT 



"TT 
"IT 



"IT 
T 



"T 
"T 




IT 



"5" 
"5" 



"5" 
"5" 






^S5 



T6?T 



1T7T 

178.6 



135" 

TO" 



153T 



HIT 
■750" 



~i^5T 

140" 



155T 



204.0 
91.9 



"T37T 



142T 

"IHT 



nrr 



IW 



-WIT 
TfTT 



"I?iT 



503.4 
1357r 






1WT 
IIUT 



1i3T 
"ITTT 



ITET 
"159T 



"nrr 



"7TO" 

"rrrr 



"T9?T 

"T35X 



MATRIX 
SPDCE 
%REC. 



Qa/QC aC'itOS 

LIMITS 

Recoverv Rar^ce 



-w^ 



ITW 






"it 

T7^ 



TTT^ 



116<^c 



121* 



155^ 



"46% 



ITT 
121'fe 



111^ 
108% 



"T55C 



"86^ 



115% 



252% 
-75^ 



"T94C 
T27W 



"n55T 



108% 
106% 



115% 



15^ 
"53^ 



155^ 
"94^ 



"^?r 



40-I00'7c 

^-iiO% 



40-100% 



40- 100% 



■40-iM% 



60-120% 
60-120% 



60-120% 
60-120% 



40-100% 



40-100% 

60-120% 



60-120% 
60-120% 



60-126% 
60-120% 



60-120% 
60-126% 



60 -1 20% 

60-120% 



60-1 26% 
60-120% 



60-120% 
60-126% 



60-i20% 
60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



60-120% 

60-120% 



60-120% 
60-120% 



60-120% 
60-1 20% 



40-100% 

60-120% 



60-126% 

60-120% 



60-120% 



60-120% 



60-120% 

60-120% 



60-120% 
60-120% 



60-120% 



I 
I 



■ outside the QAJQC acticm limits 



Table 2.2J.2.18 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID; 

Instrument 
Matrix Type 



I AN873W5 [ Analyst 



I flCAfg 



mr 



J 



I Water Blank | 



] Analysis Date | June 10.198^ | 



PARAMtlhRS 


Ions 

(m/2) 


AMOUNT ADDED 

(ur/L) 


SAMPLE CONC 

(uft^L) 


AMOUNT FOUND 

(ngIL) 


MaTRK 
SPIKE 
%REC. 


Qa/OC ACTIOS 
LIMITS 

Recovery Ranee 


Chlorotne thane* 


50 


200 


l 


293.9 


147% 


40-100% 


Dichlorodifluoromethane * 


U 


200 





90.3 


45% 


60-i20^c 


Vlnvl Oiloride * 


61 


20O 





115.8 


58% 


40-lOO'^f 


Vinvl bronude • 


i6^ 


2M 





76.9 


3H 


40-lOOCr: 


Chloroeihane 


64 


200 





i33 


67% 


60-l20^r 


Diethyl ethw 


45 


200 





149 


75% 


40-lOO*c 


TrichJorofluoix)meihane 


101 


200 





i33 


67'?'o 


60-120% 


Bromoe thane 


l08 


200 





228 


ll4% 


60-i20*c 


3-Chloro-l-propene 


76 


200 





139.3 


70% 


60-120% 


1,1-Dichloroeihene 


61 


206 





144,2 


72% 


60-120% 


Acrolein 


55/56 










40-100% 


Acrylonitrile 


53 










40-100% 


Meihvicne chloride • 


84 


200 





359.6 


i80% 


60-1 20% 


cis- 1 Jz-Dichlorocihcne 


61 


200 





177.1 


89% 


60-120% 


trans- l^-Dichloroethcne * 


61 


200 





251.6 


126% 


60-120% 


1,1-Dichloroethane • # 


63 


200 





313.6 


i62% 


60-120% 


Hexane * 


56 


200 





450.9 


225% 


60-120% 


Chloroform * 


83 


200 





274.1 


137% 


60-120% 


1,1.1 -Trichloroeihane 


^7 


m 





177.7 


89% 


60-120% 


1.2-Dichloroe thane 


62 


MO 





170.8 


85% 


60-120% 


Carbon tetrachloride 


117 


200 





205.8 


103% 


60-120% 


Benzene 


?s 


200 





237.8 


1 19% 


60-120% 


1,2-Dichloropropane 


63 


200 





222.5 


ill% 


60-120% 


Trichloroeihene 


130 


200 





168.1 


84% 


60-120% 


Dibromomeihane 


174 


200 





191.9 


96% 


60-120% 


bisQ-Chloroethylvinyl) ether* 


63 


200 





92.4 


46% 


60-120% 


B romod ichloromethane 


83 


200 





224.6 


112% 


60-120% 


CSS- 1 .3 -Dichloropropene 


75 


200 





166.9 


83% 


60-120% 


Toluene 


91 


200 





235.4 


118% 


60-120% 


trans- 1 .3 -Dichloropropene 


75 


300 





142.4 


7i% 


60-120% 


1,2-Dibromoe thane 


i67 


200 


6 


161.8 


81% 


60-1 20% 


1.1,2-TnchJoroe thane 


83 


200 





210.8 


105% 


60-1 20% 


1-Octene 


70/56 


200 





143.6 


72% 


60-120% 


Dibromochlorome thane 


iM 


200 





221.5 


111% 


60-120% 


Tetrachioroethcne 


166 


200 





224.7 


ll2% 


60-120% 


ChlOTObenzcnc 


115 


200 





148.2 


74% 


60-120% 


Ethylbenzene 


91 


200 





161.9 


81% 


60-120% 


Stvrene 


m(^ 


200 





169.4 


85% 


40-100% 


1,2 & 1,3-Diiiiettiyl-benzene 


91 


200 





161.9 


81% 


60-120% 


1 ,4-Dimethyl-benzenc 


91 


200 





i56.7 


78% 


60-120% 


Hexanol 


55/56 










60-120% 


Bromofomi ♦ 


173 


200 





102.1 


51% 


60-120% 


1 . 1 ,12-Tetiachloroethane 


83 


200 





126.3 


63% 


60-1 20% 


Benzvl chloride 


91/126 






i2l.4 




60-120% 


3-Chforo-toliicne 


91/126 


200 





181.8 


91% 


60-120% 


1 ,3 -Dichlorobenzcne 


146 


200 





183.5 


92% 


60-120% 


1.4-Dichlorobenzaic 


146 


200 





239.5 


120% 


60-120% 


1,2-Dichlorobenzene 


146 


200 





185.7 


93% 


60-120% 


BromodichJorobciuenc 


2i6 


200 





198.7 


99% 





' outside the QA/QC action limits 



Table2.2.3.2.19 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIME RECOVERY SUMMARY 



Project ID: 

Instrument 
Matrix Type 



I AN873095 j Analyst 



7W 



1 CCM5 



|] Analysis Date | June 17.1987 | 



Water Blank 



Bromoethane 

3-Chioro- 1 -propene" 



PARAMETERS 



Chlorome thane* 
DichiorodifluoromeOTane * 



Vinyl Chlonde 
Vinyl bromide 



Chloroethane 



Diethy! etheT 

""richlorofluorome thane 



l.l-Dichloroethene 



Aaolcin 



Aoylonitnle" 

Methylene chlonde 



cis- 1 Jz -Dichloroethene " 



trans- 1 ,2-bichloroethene 



, Ll-Dichloroethane 

Hexane 



CTiloroforaT 



1.1.1 -Trichloroethane 



1 .2-Dichloroethane 



Carbon tetrachloride 



Benzene * 

1.2-Dichloropropane 

Trichloroethene 



Dibromomeihane 
bis(2-Chloroethylvinyl) eiher 



Ions 

(nVz) 



30 
"ST 



62 



106 



"ST 



45 



101 
■TOT 



■^ 



61 



33 



84 
ST 



TT 



63 



-w 



TT 



TTT 



TT 



AMOUNT ADDED 

(ur/L) 



"100" 



"3ro" 



200 






200 






"sr 



"250" 



TOC" 



iw 



■JCfT 



IW 



TW 



T74" 



Jfomodichloromethane • 



CIS- 1 , 3 -D ichloropropene 



Toluene 



trans- i. 3-D ichloropropene * 



1.2-Dibromoe thane 
1.1,2-Trichloroe thane 



1 -Ociene * 



Dibromochloromeihai^ 
Teuachloroethene 



Chlorobenzcne 



Eihvlbenzene 



ene 



>iyri 

1,2 & l,3-Diniethyi-ben2ene * 



1.4-Diniethyl-ben2ene"*~ 
Hexanol 



Bromoform 



1 , 1 .2,2-TetrachlQroeihmie 



chloride 



3-Cmoro-tolucne 



1 .3-DichJor(^nzene 
1 .4-Dichloroben2ene 



1 .2-Dichloroben2ene 
Bromodichlorobenzene 



"ST 



"73" 



-TT 



lor 



IT 



iw 



TTT 



"mm 



"9r 



3575^ 



TTT 



IT 






"i4g" 

T4?r 



226 



150" 

"550" 



T55" 



"555" 



TIT 
T55" 



155" 



"^55" 



"255" 



"355" 



250^ 

"^55" 



T55" 



155" 
"255" 



100 



155" 



■^r 



155" 
155" 



"155" 
■555- 



ITO" 
155" 



155" 
155" 



io(r 



SAMPLE CONC 

(ug/L) 



"5" 

"r 



"5" 
"T 



"(T 
"5" 



"5" 

"D" 




"5" 



"5" 
"5" 



AMOUNT FOUND 



TT 



"5" 
"5" 



"5" 

"5" 



"5" 
TT 



TT 
"5" 



(ug/L) 
212.6 



3rr 

"40" 



173.8 



T50" 



204.9 
"TTTT" 






iOl.4 

"mx 



15T4" 



T70" 

TTT 



1557r 



130" 

3TT 



T5T5" 



214.1 



"27T3" 

"!54T 



305.9 



210.8 
150" 



"ISO' 

1523" 



TUT 

HIT 



195.0 

"IHTT 



"H?T 
"26TT 






205.6 



"2TOT 



228 



SPQCE 
%REC. 

106% 



"2Pr 

15^ 



171% 



15^ 



102% 









T52^ 






100% 






29% 
15SC 



107% 



MATkE<|QA/QC ACTIOS 

LIMITS 

Recovers Range 



126% 
117% 



153% 



105% 
103%" 



143% 
"RTT^ 



91% 
106% 



T8^ 

T5?r 



132% 



112% 
"65^ 



93% 

"iT55^ 



"i5W 



114% 



40-100% 



TOW 

40-100% 



40-100% 



60-120'^t 






^-i20% 
40-100% 



40-100% 
60-120% 



60-120% 



(50-120% 



60-120% 
60-i20% 



60-120% 
60-120% 



60-120% 
60-120% 
60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



60-i25%" 
60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



60-120% 
40-100% 



60-120% 
60-120% 



60-120% 
60-120% 



6f)-i20% 
6M20% 



60-120% 
60-i204t 



60-120% 

60-120% 



' outside the QAAJC acQoo limits 



Table 2.2.3.2.20 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Projeci ID: 
Instnimeni 

ManixTypc 



AN873055 



I CCM5 



Waier Blank 



[] Analyst 



TMT 



J 



] Analysis Date | June 25.\9%1^ \ 



1 



PARAMETERS 



Chloromethane 
Dichlorodifluoromethane • 



Vinyl Chloride 



Ions 

(m/z) 
"^0~ 



"S5" 
"5T" 



AMOUI^r ADDED 

(us/L) 

m 



"550" 



SAMPLE CONC. 

(urA-) 



^ 







AMOUNT FOUND 

(ug/L) 



UB/L) 



157.1 
"250" 



JTIX 



MaTRK 
SPKE 

yc REC. 

79% 



■n?3r 



116% 



Qa,0<^ action 

LIMITS 

Recoverv Ranee 



40-10(Ff 



<iO-i009c 



Vinyl bromide 
Chlorocihane 



1(55^ 



"ST 



200 



"350" 



"TTO^ 



40-1QQ9C 

^-12H 



40-lM^r 



Diethyl eiher 
Tnchiorofluoromcihane 



101 



"5nc" 






■rerr 



"n53^ 



60-120'^f 



Brgnoethane ~ 

3-Chloro-l-propene *" 



76 



1,1-Dichloroethene 



61 



ACTolein 
Aaylonimile" 



-WW 



"5r 



200 



200 



350" 



TTUT 



94% 



9g% 



IM^ 



60-120gc 
60-120% 



60-120% 



40-100% 



60-120% 



Methylene chloride 



lyi 



"P" 

"sr 



"sr 
"5c?r 



IT 
IT 



-wmw 



cis- 1 i-Dichloroeihcnc 



trans- 1 ,2-Dichloroethenc 



"?r 



l.l-Dichloroc thane 
Hexane 



"55" 



Chloroform 



IT 



1.1, 1 -Trichloroethane " 
1,2-DichJoroe thane 



"57" 
"ST 



200 



"200" 
"3C0" 



155" 



"S55" 
"355" 




IT 




"5" 



209.4 



181.9 
"HTT 



"255T 



"25t5" 



96% 
105% 



"9iW 






um' 



153^ 
ITT 



60-120^ 



60-120% 



65-120% 



^120* 



60-120% 



Carbon letrachloride 



"TTT 



155" 



155" 
"255" 



"5" 

IT 



Tmr 



14TT 



iwr 



60-120% 



Benzene 



"sr 



17^ 



60-120% 
60-120^. 
60-iiO% 



1,2-Dichloropropane ' 



Trichloroethcne 



IW 



"555" 



"245 
151 



"TTTC 



Di bromomethane 



TTT 



bi5(2-Chloroethylvinyi) ether 



"ST 



200 



"255" 
ITO" 



T 
WT 



IW 



60-120% 
"S5T20^ 



Bromodichloromethane • 



"ST" 



TTX 
155T 






66-t26'yc 

60-120% 



cis- 1,3-bichloropropene 



IT 



TO 



uene 



"?r 

15" 



"555" 



155" 

i5r 



137T 



217.6 
"254T 



T5?rr 



«l-i25^c 



trans- 1,3-Dichioropropene 
1,2-Dibromoe thane 



157" 



155" 
"255" 



mr 



102% 
92<5fe 



60-120% 
"35155^ 



, 1 ,2-TricWoroeihane 



"ST 



1-Octene 
Dibromochloronieihane 



1575r 



15" 



Tetrachloroethene * 



"TSS" 



Chlorobenzene 
Ethylbenzene 



112 



■WT5T" 



155" 



155" 
155" 



155" 
155" 



1.2 & 1.3-Dimethyl-benzene 



1 .4-Diniethy l-benzene' 



"5r 



"255" 
15r 



(fexanol 



-??^ 



Bromoform 



1 . 1 .2,2 -Tetrachloroe thane" 
chloride 






"255" 
100" 



3-Ch)oro-to!ucne 






100 



1,3-Dichlorobenzene 



1 .4-Dichlorobenzene~ 
1 .2-Dichloroben2ene 



146 



155" 

1o5" 



Bromodichlorobenzene 



125" 



155" 
155" 



155" 



"5" 
"5" 



"5" 
"5" 



"5" 
TT 






-JTYT 



152T 
T55T 



~222X 
1TT4- 



TTTT 



171.4 

"TBT 






IWT 



-WFT 



101% 

T22Pr 



155^ 



101% 

"55^ 



"rrnr 

"157^ 



"55^ 
"55^ 



"55^ 



"95^ 

"55C 



"5?^ 

ITT 



"54^ 



60-120% 



60-120% 

60-120% 



<50-120% 



60- im 

40-100% 



(50-120% 



^120% 

60-120% 



60-120% 



60-120% 

60-120% 



60-120% 



60-120% 
60-110% 



60-120% 
60-120% 



' outside the QA/QC action limits 



Tabic 2.2.3.2.21 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND MATRIX SPIKE RECOVERY SUMMARY 



FVojeci ID: 

Insimmeni 
MaoixType 



AN875W5 



GC/MS 



Analyst 
'Analysis Date 



■jwr 



Jane 26.1987 



Ware: Blank 



ChJoromethane * 
DichiorodifluoromeUiane 



Chloroe thane 

Dieilivl ether 
Tnchlorofluoromeihane" 



PARAMETERS 



Vinvl Chlondte 
Vmvl bromtde 



Bromoe thane 
3-Chloro-l-propene *" 



, 1 -Dichioroethene 



Aaolein 



Acrylomiriie 
Metliyiene chloride 
CIS- 1 .2 ■Dichioroethene 
crans- 1 .2 -Dichioroethene 
1.1-Dichloroethane 
Hexane 



Chloroform" 

1.1,1 -Trichloroethane" 



1 .l-Dichloroethane 
Carbon tetrachloride 



Ions 

(m/z) 



-w 



"ST 



64 

"4r 



"W 

Tor 



1^ 









ST 



3r 



■w 



Benzene 

1 .2-Dichloropropane " 



Tnchloroethene 
Dibromomeihane 



bis(2-Chloroethylvinyl) ether 
Bromodichloromethane * 



CIS- 1.3-Dichloropropene 

Toluene 



Dibromochlorometha^ 
Tetrachloroeihene * 



62 

TTT 






AMOUNT ADDED 

(ug/L) 

w 



T7T 



~6r 

TT 



TT 



iran5- 1.3-Dichloropropene 
1.2-Dibromoethane 



1.2-TrichJoroethane 

-Octene 



Chlorobenzene 
Ethylbenzpie 



.tyrene 

) XT v 



1.2 & 1.3-Diniethyl-benzeDe 



1,4-Diniethyl-benzene 



Hcxanol 
Bromoform 



1.1.2.2-Tetrachloroethane 



Benzyl chlonde 
3-Chloro-toluenc 



1 ,3-DicMorobenzene 






~nrr 






13S" 



TTT 



TT 



90/104 



"Tr~ 

"55756" 



TTT" 
IT 



91/126 



1^ 



1.4-Dichloroben2cne 



l.Z-Dichlorobenzene "" 
Bromodjchlorobenzene 



146 



"525" 



SAMPLE CONC, 

(urA.) 



155" 



im" 






loir 

"5TO" 



ICO" 



-350" 
"loCT 



TCC" 



1DC" 



1C(r 



-3cr 

"2^ 






200 
ICC" 



ITO" 






IDT 



TDD" 






TDC" 



ICC 



155" 

155" 



155" 

i(xr 



155" 
155" 



'f^ 



AMOUNT FOUND 
(ugA.) 







TT 



"5" 
T 



T 



TT 
"5" 



"5" 
IT" 



"IT 



IT 



"5" 
IT 



"5" 
"5" 



IT 
"5" 



IT 



:uea-) 

1443" 



231.4 



155" 



i5r 



187.9 



T^ 



"2T5T 

192.9 



155T 






TKT 



"n2T 



"245T 

221.3 



158.6 

"ffrr 



"24lF 



i57r 



184.4 



"15TT 

ITTT 



1TTr 

-25rr 



i5rr 



-533T 



T72T 

171.4 



185.5 






"HIT 



"rerx 



MaTRIX|OA;'QC actios 



SPIKE 
%REC. 



155^ 



T22¥ 



116% 



100% 



"i57r 



94% 



"55^ 



"155^ 



"56^ 



"T55r 



"TTTT 



108% 



-57T 



116% 



LIMITS 

Recoverv Range 



125^ 



111% 






-ill¥ 



152^ 
92% 



"T24C 



155^ 



Tim' 



-WW 



"S5^ 



-55C 



"591" 



T5C 

"TTT 



"54^ 



40-l55^r 

60-120'^; 



40-100% 



66- 1 26% 



40-iM«t 
60-iiO'^ 



60-120% 



^-i26% 
60-iJ09c 



40-100% 
40-100% 



6O-i50% 

60-120% 



6 0-120% 

66-120* 



60-120?c 



60-120* 
66-126* 



60-120* 
66-120* 



6 0-120% 
60-120* 



60-120* 

60-120* 



66-126* 
60-120* 



66-126* 
60-120* 



60-120* 

60-120% 



66-1^6* 
66-120* 



66-126* 
60-120* 



60-120* 
40-166* 



60-120* 
60-120* 



60-120% 
60-120* 



60-120* 
60-120% 



66-126* 
66-120* 



66-126* 
60-120* 



66-120* 



I 
I 



• outside the QAJQC action limits 



Table 2.2.3.2.22 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 
[nstmment 
ManixType 



I aN87j0^5 



6CMS 



] Analyst 



L 



TF^ 



I Water BSHT 



] Analysis Date [ July 16,1^^ 



MaTRK 
SPIKE 
%REC. 



Oa/OO actios 
LIMITS 

Recoverv' Rancc 
40-100% ' 



PARAMETERS 



Chloromethane ' 



Dichlorodifluoromethane 



Vinyl ChlonSr 



Vinyl bromide 



Chloroe thane 



Ions 

(m/z) 



IT 



-w 



"R55" 



"ST 
■IT 



AMOUNT ADDED 

(UR/L) 



SAMPLE CONG 

(ug/L) 






TTO" 



■^50" 

irr 



U&/L) 









AMOUNT FOUND 

(usA-) 



■7 



bA-) 



163.1 
109.5 






^8% 



1W 



63% 



■55^ 



60-120% 



40-100% 

40-100% 



60-120% 






.Dieihyl ether 

Trichforotluorome thane 



189.6 



1 73.1 

T5nT 



Bromoe thane 

3-Chloro- 1 -propene 



TOl 



IW 



75 



"JSr 



1^ 
ICC" 



T 
T 



■T53T 



65% 



T7^ 



60-iiWfc 



60-120% 



, 1 ■DichJoroethene 



ACTolein 



TT 



■?575r 



TCO" 



40-100% 



40-100% 



Acrvlonitnle 



"!T 



"mx 



TPT 



60-120% 
60-126% 



Methylene chlonde 



cis- 1 J-Dichloroethene 






TOO" 
TOO" 



161X 



TT% 



60-120% 



cr aris- 1 ^-DichlOToether^ 
1 -DichJoroethane 






TOO" 



TOO" 
TOO" 



TTTT 
"J4TT 






60-120% 
60-126% 



Hexane 



56 



IBT 



"155^ 



60-120% 



Chloroform 



1,1,1 .Tnchloroethar.e 



1 .2-Dichloroeihane 



Carbon tetrachloride 



Benzene • 



1 ,2-Dichloropropane 



Trichloroeihene 
Dibromomeihane 



TT 



62 

TTT 






UT 



bts(2-Chloroethyivinyi') ether 



"sr 



BromodicWoromethanc 



"gr 



TOO" 



TOO" 
"500" 



TOO" 



"200" 
TOO" 



"200" 



TOT 



"20ir 
TTO" 



"0" 
TT 



TITT 
T7JT 



T93T 



"SOTT 



T50" 



TTTT 

"rerr 



TTPT 
"57^ 



"57^ 



"TTTT 
lOT^ 



107% 






60-120% 
60-126% 



60-120% 



60-120% 
60-120% 



60-120% 



60-120% 
66-126% 



60-120% 



cis- 1.3-Dichloropropene 
Toluene • 



TT 
TT 



TOT 



TFTT 



"BO" 



144% 



-war 

"32%" 



60-120% 

66-126% 



6M20% 



trans- 1.3-Dichloropropene 

1,2-Dibromoethane 



■TT 



1 , 1 ,2-TnchJ oroethane_ 
1-Octene • 



TOT" 



Dibromochlorome thane 






Teiradiloroethen e 
Chlorobcnzene 



165^ 



Etfaylbenzoie 



"TTT" 



Tor 



"200" 
TOO" 



TOO" 
TOO" 



TOO" 
"200" 



1.2 & 1.3-Pimethyl-benzene 
1 .4-Dimethy l-bcuene 



90/104 



TOO" 



-w 



Hexanol 
Bromofonn 



"TTT 



1.1.2.2-Tetrachloroe thane 
1 chloride 



IT 



"20r 
TOO" 



91/126 



3-Chioro-toluene^ 



1 ,3 -Dichlorobenzene 
l,4-Dichloroben2ene 






TOO" 
TOO" 



. ,2 -Dichlorobenzene"^ 
Bromodichlorobenzene 



146 
"RS" 



200^ 

"lor 



"23r 



TOO" 



* outside the QA/QC action limits 



"0" 
"0" 



"0" 



"0" 



103.4 

147.9 



"TTT 



T80X 



"20T5" 



TTIT 



rmr 



"i^TT 



17TT 

"nrrr 



147.9 
111.4 



166.1 



T3^ 



T7^ 
"50%" 



92% 
T03¥" 



IS^ 



59% 

T3%" 



"55%r 



T4%" 
"5S%" 



"51%" 



60-120% 
66-126% 



60-126% 



60-120% 
60-126% 



60-120% 



60-120% 

40-100% 



60-120% 



60-120% 
60-120% 



60-120% 



60-120% 

60-120% 



60-120% 



60-120% 

60-120% 
60-126% 
60-120%,- 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUNTt-MATRIX SPIKE RECOVERY SUMMARY 



Projeci ED: 
Instrument 
Matrix Type 



AN873095 



^Analyst 



mr 



GC/MS 



I Water Blank | 



] Analysis Date | Juiy 27.1987 | 



Chloromethane * 
DichlOTodifluoromethane 



Vlnvl rWoride * 



Chtoroethiiie 



Diethyl ether 

Trichlorofluorome thane 



PARAMETERS 



VLnvl bromide 



Bromoe thane 



3-ChlQrQ-l-propene ~ 
" , r-DichlOToethene 



Acrolein 



Acrylonitrile 
Met hylene chloride 



cis-l3-Dich]oroethene 
trans- 1 .2-Dichloroethene 



1,1-DichlQrocthane 
Hexane 



Chloroform ^ 

l.l.l-Trichloroethane ' 



1.2-DichJoroe thane 
Carbon tetrachlonde 



Benzene 

1.2-Dichloropropane~ 
Trichloroetbene 



bis(2-Chloroethylvinyl) ether 
Bromodichloromethame 



Tetrachloroeihene 



Chloiobenzene 



Ions 

(m/z) 
-5C- 






"R5S" 



"34- 
IT 



lor 
"TW 



AMOUNT ADDED 

— w — 



"TF" 






IT 



61 



ST 



TT 
"57" 



"6r 

ITT 






DibronTomethane 



cis- 1 J-Dichloropropene" 



Toluene 

trans-1.3-Dichloropropene 



1.2-Dibromoethane 
t.l.2-Trichloroethane 



t-Octene 

Dibromochlorome thane" 



Ethylbenzm 



& 1.3-DimethyI-benzene 
l,4-Diiy>ethyl-benzene 



Hexanol 
Bromoform 



. 1 .2,2-Tegachlo roetl^ie_ 
Benzyl chloride 



3-Chioro-toluene 



1,3-Dichlorobenzene 



1 ,4-Dichlorobenzene 
1 .2-Dichloroben2ene ' 



Bromodichlorobenzgne" 



TTT" 



IT 



TT 



"TOT" 



"ST 






"TBS" 
TTT 



%/l04 



irr 









wm 



iw 



146 



146 
T2S" 



150" 
IIST 



"m" 






"1C5" 



"S3C" 



"lo5" 



"3DC" 









-JOT" 

"50C" 



ISO" 
"200" 



"20C" 
100" 



lOJT 
"300" 



lOfT 



2(xr 

100" 



ior 



io?r 
"5or 



"3o?r 
"20?r 



100" 



"wr 



lor 



105" 
105" 



loir 
lor 



"300" 

io!r 



100" 



SAMPLE CONC 
(ug/L) 



AMOUNT FOUND 



"0" 
TT 



"0" 
"0" 



TT 
"0" 



"0" 
TT 



IT 
TT 



T 
"0" 



IT 



"0" 
"0" 



"OT 

"0" 



"0" 
"0" 




IT 



IT 
T 



"0" 
"0" 



T 
IT 



"IT 



"T 
IT 



(uR/L) 
"177" 



TTT 






TTT 
"T35T 



TOO" 
TO^T 



147.5 






"TOT 



106.4 

"TTITT 



137T 



"iOOT 



168 
"TFTT 



TTT 
TW 






TTTT 
TTTT 



176:5" 



166 

T7TT 



T70T 

Twr 



imr 



Twr 



194.4 

IMT 



T5rr 



106T 

liTT 



TTTT 



MA T RKIOAyOC ACTION 

SPEKE 
% REC. 



"4S^ 



"5Pr 



40% 



19% 

~S0¥" 



IaW 



TW 



14% 



IW 
"?5^ 



"57^ 



LIMITS 

Recovery Range 



TW 



15^ 



"SOT 
'WW 



14^ 

15^ 












~^W 



"58% 









TUW 



-§w 



-iw 






105C 



108% 



very Rar 

40- 100% 

60-1164 



40-lOO^c 
40-100% 



66-1 104 



60- 1209c 



^-ii04fc 



^-ilO% 



40-1064 
40-i004 



60-150^ 






60-150% 



60-120% 
60-120% 



60-110% 



60-120% 

60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



60-120% 

60-120% 



60-120% 
60-120% 



60-120% 



60-120% 

60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



40-100% 

60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



6M20% 

60-l20% 



60-120% 
60-120% 



I 



■ outside the QA/QC action Limits 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 
Instrument 
Matrix Type 



[ AN873095 | Analyst 



i: 



-mr 



"CURT 



Water Blank | 



] Analysis Date | Aug. 4.1987 | 



PARAMETERS 

Chloromcthane 



Dichloroclifluoromethfflie" 



Vinyl Chloride * 
Vinyl bromide 
Chloroethane 
DitthylcthCT^ 



Dieuiylet 
THduorol 



ifluorome thane 



Bromoethaiie 



3-Chloro- 1 -propene 



l.l-Dichloroethene 
Agolein 
'onitrile 



,cryl 
Iciiv 



Mcihy^ 



oie chloride 
Dichloroethenc 



trans- 1 .2-Dichloroethene" 



1.1-Dich loroet hffiie 
Hexane 



Chloroform * 

1.1.1 -Tnchloroethan e" 

1 .2-Dichloroethane 



Ions 
(m/z) 



3C" 



86 



1^ 



54 
IT 



"nn" 



"75" 






TT" 



84 



61 

"5r 



■ST 






Carbon tetrachloride 

Ti 



1 .2-Dichloropropane" 



Trichlorocthene 



Dibromomcthane 



bi5(2-ChJoroethylvmyl) ether 



Bromodichjoromethape 
cis- 1.3-Dichloropropeiie 



Toluene 

nans- 1.3-Pichloropropene 



1.2-Dibromoethane 
1 . 1 .2-Trichloroethane~ 



l-Octene 



DibromochJoromeihane" 
TecracWoroethene 



Chlorobenzene 



Ethylbenzme 

Si 



Styrgne 

1,2 & 1.3-Dimethyl -benzene 



t ,4-DinKihyl-benzene 
Hexanol 



Bromoform 

1 , 1 ,2.2-Tetrachloroe thane 



1 chloride 



3-Chion)-toluene 



1 ,3-Dichlorobenzene 



1 .4-Dichlorobgnzaie 
1 .2 -Dichlorobenzenc 



Bromodichlorobenzme' 



~6T 



TTT 



AMOUNT ADDED 
(ugA-) 



"sr 



130 



"ST 



IT 



"75" 



107 
IT 



"TCTST 



119 



TTT" 



90/104 






55^6 



TTT 
IT 



91/126 



91/126 



146 



146 



TIT 



* outside the QA/QC action limits 



Tir 



ICC" 
IDC" 












"300" 
TOO" 



TOO" 
"200" 



"3or 

"200" 



"TOO" 

lor 



"55r 

"300" 



100" 
"300" 



"20jr 



■300" 

"3wr 



"300" 



Tor 

100" 



"300" 
"300" 



"300" 

"30ir 



"2or 

TOO" 



"300" 
"20C" 



TOO" 
TOD" 



TOO" 
TOO" 



TOO" 



"30Q" 
TOO" 



TOO- 



SAMPLE CONC. 

(UR/L) 



TT 

T 



"0" 

"0" 



TT 

"0" 



AMOUNT FOUND 
(ug/L) 



TT 
TT 



"0" 
"0" 



"0" 
"0" 



IT 







TT 



TT 
TT 



TT 

"0" 



171.4 



"TTT" 
"i50" 



TOT" 

■33Tr 



"TFTS" 



"1^ 

■nrr 



T^IT 



"3T9X 

184.8 



f3rr 

"3D5?r 



iwr 



imr 



TOO" 



"i?0" 

TTTT 



"335T 



TTTT 



T55T 






TgTT 
"TTTT 



T?rr 

TOTF 



TTT 



T73T 



TT3T 

183.9 



TD5T 



TTIX 



"TTOT 



"mr 

TTT 



T9TT 
"2TOT 



T30T 



TTTT 



Matrix 

SPIKE 
9fcREC. 



"IS^ 



"W^ 



19% 



100% 
"TTTT 



91% 



"55^ 



"55^ 



110% 



^2% 



78% 
103% 



"P^ 
170^ 



OA/OC ACT I ON 
LIMITS 

Recovery Range 









115% 

"Rjrr 



"57Jr 



"97^ 



lOIT" 



"5T5r 



102% 

TTTC 



"55^ 
"56^ 



jm" 

~93^ 



IS^ 



TTSTT 



"55^ 



"55r 



TSC 
"55^ 



110% 



T57r 



"ST^ 



40-l6o% 



60-120% 



^-100^ 



40-100%' 
60-120* 



40-100% 



60-120% 



(50-120% 



40-100% 
40-100% 



60-120% 
60-i20% 



60-120% 
60-120% 



60-120% 



60-i20% 
60-120% 



60-120% 
60-120% 



60-120% 

60-120% 



60-120% 
60-120% 



60-120<3t 



;^Tm" 

60-120% 



60-120% 



60-120% 
60-120% 



6 0-i20% 
60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



40-100% 
60-120% 



60-120% 
60-120% 



60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



60-120% 

60-120% 



60-120% 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 
Insirumem 
ManixType 



I AN873095 | Analyst 



TTvir 



] 



GC/MS 



I Water Blanic | 



] Analysis Date | Aug. 10.1987 [ 



Chi orome thane 



Chloroe thine 
Dieihvl ether 



PARANffiTERS 



Dic hlorodifluoromethane 
Vlnvi <:!faloride 



Vinvl brormde 



Tnchlorofluorcmeiharie" 



Bromoe thane" 

3-Chloro-i -pTopen e 



;i-Dichlorocihene 



Acrplein 

Acrv'lonitnle 



Methylene chloride 



cijs- 1.2-DichloroeLhene~ 



trans- 1,2-Oichloroethene 

l,T-Dichloroe thane 



Hexane 



ChlorofOTTn" 



1,1,1-Trichloroeihan e 
1.2-Dichloroe thane 



Carbon te trachlonde 
Benzene 



1 .2-Dichloropropane" 
Trichloroeihene 



lotis 
(m/z) 
ST 



86 

"ST 



1^ 



IT 
"TOT 



Tor 









61 



"5T 
"33" 



IT 
IT 



TTT 



AMOUNT ADDW 
(ag/L) 



Dibromomethane 
bis(2-Chloroethylvinyl) ether 



Bromodichloromethaie 
cis- L .3-Dichloropropene 



"ST 



TTT" 



~6T 

1T 



Toluene 

trans- 1.3-DichloropTopene 



1.2-DibTomoe thane 
1 , 1 .2-TnchJoroeLhane 



1-Octene 

D ibromochloromeihan'e" 



Tegachloroethen e 
Chlorobcnzene 



,Ethy [benzene 
Siyrene 



lyrene 

.2 & 1.3-t3unethyl-benz^ 



1.4-Dimethyl -benzene 



Hexanol 



Bromoform 

1 , 1 .2.2-Tetradilo roethane 

Benzyl chloride 



3-Chioro-toluene 



.3-Dichlorobenzene 
1 .4-Dichlorobenzene 



l,2-Dichloroben2ene ~ 
Broraodichlorobcnzene 






1^ 

-w 



I'm 



iw 



166 



7! 

90/104 



91 



35^ 



TTT 
"ST 



91/126 



T45" 



146 
145" 



"136 



* outside the QA/QC action limits 



"5DC" 



"ic?r 



"25C 



^00 



"TTO" 



Toir 






1SS" 



"TOO" 
T5C" 



"^00" 



"icr 






iw 



200 
"IDD" 



inr 






TOO" 



IOC" 
"150" 






"S5C" 



"icr 

-TOO" 



"iTO" 



ICC 



lotr 



"33C" 
■5S5" 



"itr 



SAMPLE CONC 
(ug/L) 



AMOUNT FOUND 
(UR/L) 



IT 

T 



IT 
TT 
"T 



IT 
IT 



IT 
IT 



"IT 
IT 



"TT 
TT 



TT 

TT 



TT 
IT 



If 
IT 



TT 
IT 



TT 



"T 
TT 



TT 
TT 



IT 
TT 



"T 
"TT 



TT 
IT 



"T 
IT 






186.7 



8TJ 
■TOT 



119.7 



115.4 

-ST" 



ITTT 



WTT 



1 



T3TT 

Tirr 



T40~ 
TJTT 



TETT 



T75T 



TTTT 



TTTT 
TST 



T7!rr 

T15T 



T^TT 
TTfTT 



TTTT 

rrrr 



T3^ 
"MT 



T3Tr 



T3ST 



TTrrr 



TIFT 



"TTTT 
T5TT 



84X 

T3rr 



169.9 



"T3?T 
TTTT 



MATRKjQAyOC ACTION 



SPKE 
%REC. 



T4^ 



■^TT 



14T¥" 



13^ 

"s?r 



13T" 



TPJT 



"ICC" 



67% 



"74^ 



LIMITS 

Recovery Range 



iTtr 

1T^ 



TFT- 



T7?r 



"TT^ 



"55^ 



"3?r 



T5T" 



TCT 



"PT" 



TTT 

"grr 



"55^ 



TI^T" 



TTT" 



"42% 
■75T" 



Tpr 



"TTT" 



"gST 



40-l60^c 



60-ii6^c 



40-100% 



1CTT5CT 



"srnoT" 



40-100% 



"terror" 



"65T5ST 



"^UnOT" 



60-120* 



40-100% 

40-lOH 1 

60-150* 
60-iiO* 



60-120* 
60-120* 



60-120% 
60-120* 



60-120* 



60-120* 
60-120* 
60-120* 



60-120% 
60-120* 



60-120* 
60-120* 



60-120* 
60-120* 



60-120% 



60-120* 
60-120% 



60-120* 
60-120* 



60-120% 



60-120* 
60-120* 



40-100* 
60-120* 



60-120* 
60-120% 



6M20* 



6M20* 



6 0-120% 
60-120* 



60-120* 



6 0-120* 
60-120* 



60-120* 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 
Instrument 
MairixType 



I AN87W5 

I Cicm — 



I water blank ] 



] Analyst 

1 Analysis Date 



Tmr 



Aug .14.1987" 



: 



PARAMETERS 



Chloroniethane * 

Dichlofodifluoromethane 
Vinyl Chloride 



Vinyl bronuSe 
Chloroethane 
Diethyl ether 



Tnchforofluorome thane" 



Bromoeihii^ 

3-Chloro- 1 -propene "^ 



Ul-Dichloroethene 
Acr^in 



CIS- 



Chlorofom 



ilem 



^lonitrile 

ihylCTCch 

ijZ-Dichloroethene 



Mcmylene chloride 



t rans- 1 .2-Dichloroetbene 
l-Dichloroethane 



1.1,1-Trichloroethane 



1.2-Dichloroethane 
Carbon tetrachloride 



Bename * 

1 .2-Dichloropropane 



Trichloroethroe 
Dibromomethane 



Ions 

(m/z) 
W 



-w 



"RJS" 



64 



"ror 



IT 



3575^ 



"P* 









TT 



62 

ITT 



ST 



bis(2-Chloroethylvmylj ether* 
Bromodichloromethane 



1W 



cis- 1 .3-DichIoropropere" 
Toluene 



trans- 1 .3-Dichloropropene 
• .2-Dibromoethane 



1 , 1 .2-Trichloroethane ' 



Dibromochlorotneihane" 



TeErachloroethene 
Chlorobenzene 



Ethylbexucie" 



Styrene 

1.2 & 1.3-Lhniethyl-benzeiie 



1,4-Dimeihyl-benzene ' 
Hexanol 



Bromoform 

1 , 1 ,2,2-Tetrachloroethfflie" 



[ ;1 chloride 
oro-ioiuene 



"55" 
TT 



TT 



AMOUNT ADDED 
(ug/L) 



"TT 

-w 



IT 

IMS' 



1^6 



UT 



9\ 



90/104 



-w 



13?S6 
"TTT 



TT 



l.3-DichIorobenzene 



1 ,4-I>ichlorobenzene 
l,2-Dichloroben2ene" 



Bromodichlorobenzene" 



91/126 






146 

"55?" 



* outside (te QA/QC action limits 



TSfT 



"3Dr 






"555" 

"!75?r 



"5DC" 



-355" 



105" 
"25^ 



"255" 
155" 



"35r 
"355" 



"sr 

"255" 



"255" 
"155" 



"25^ 



"255" 
"25r 



■25ir 



"255" 



155" 
"255" 



"255" 
"355" 



isr 

"3Kr 



"255" 

"25r 



"255" 
"255" 



"255" 
"OT" 



"155" 
"255" 



T5?r 

i5?r 



T5?r 

"250- 



SAMPLE CONC 

(ugA-) 






"5" 
"5" 



"5" 

ir 



ir 

"5" 




"5" 



"5" 
T 



IT 



AMOUNT FOUND SPKE 



(ugA-) 



ISTT 



"TTTT 



"5" 
"5" 



"T^TT 



-r25T 



78.6 
■T33T 



-ra5T 

T^O" 



~52T 



TfUT 



"22TX 
-IT5r5" 



T25T 



"28T2" 
ITTT" 



"TTTT 
"TTTT 
"HTT 



"2T?T 
"TTJT 



TUT 

Trrr 






T 



-I 



"T3FT 



T20" 



-l?4T 



190" 



MATRK|(JA;Of-' ACTION 



%REC . 
35^ 



1W 



-WT 



177^ 



T5^ 



^5% 
1W 



TTW 









LIMITS 

Recovery Range 
40-l60'7c 



"rrnr 



TWC 



113% 

"rmr 



144^0 
111% 









"STT 



TTTT 
-557T 



"TTTT 



106% 
206% 



-9pr 



"Ig^ 



-53^ 



-54^ 

"75^ 



-57^ 



"SIC 
"97^ 



"59^ 



153^ 



-H5T 



168.0 
TTTT 



-TSST 



lie 

"55^ 



TJW 



155^ 



"pe 



60-120% 



40-100% 



40-100^ 



-^aWc 



40-100% 



65-120^ 



60-12MI. 



60-120^ 
40-100% 



4 5-i00^ 
(50-120* 



^i20* 
<50-12Mt 



60-120^ 
60-120% 



ffl-12Mt 
60-120* 



(50-120* 



60-120* 
60-120% 



60-120* 
60-120* 



60-120* 



60-120* 
"65125*" 



6 0-120% 

60-120* 



60- lift* 



60-120* 
60-120* 



6 0-120% 
60-120* 



60-120* 
40-100% 



60-120* 
60-120* 



(^i20* 
60-120* 



60-120* 
(5M20* 



60-120* 
60-120* 



60-120* 
60-120* 



60-120* 



Table 2.2.3.2.27 
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ZENON ENVIRONMENTAL INC, 

VOLATILE ORGANIC COMPOUND-MATRIX SPIKE RECOVERY SUMMARY 



Project ID: 
Instnimcni 
ManrixTypc 



I AN87W5 I Analyst 



C 



Twr 



: 



] Analysis Date | Aug. 17.1987 | 



[ Water Blank | 



Vinyl ChJonde 
Vinyl bromide 



PARAMETERS 



Chloromeihane 
Dichlorodifluoromethane 



Chloroe thane 

Diethyl eiiiCT 

Trichlorofluoro met hfflF' 

Bromoethane 



3 -CMoro>- 1 -propene 



17r-Dictiloroethene 



AtToiein 
Acrylonitrtle 



Acrylciutnle 
Memylene chloride 



cis-l^-Dichloroetbene 
trans- 1 .2-Dicfaloroethene 



Chloroforai 
1.1,1-TnchIoroethane 



1,2-Dichloroethane 
Carbon tctrachlonde 



r.l-Dichloroeihane 
Hexane 



Benzene 



■ .2-D ichloropropane 
Trichloroeihene 



Dibromomethane 



Ions 

(m/z) 



30" 
"56" 



62 
"RJS" 









-w 



-3T~ 



"gr 



AMOUNT ADDED 

^ 



61 



bis(2-Chloroethylvinyl) ether 
Bromodichlorotnethane 



cis- 1.3-DicliJoropropene 
Toluene 



trans- 1 .3-Dichloropropene 
1.2-Dibromoethane 



Dibromocliioromethane 
Teirachloroethene 



1 . 1 2-Trichloroethane 
l-Octene 



"ST 



IT 
1T 



62 

TTT 



"TT 
ST 



TIT 



"65" 



IT 



9\ 

"TT 



IT 



Chlorobemene 



Etfaylbenzene 



1.2 & I.3-Punethyl-benzSr 



1 ,4-Diinethy 1-benzene 



HcMnol 
Bromoform 



1 . 1 .2.2-Tecrachloroethane 



Benzyl 



IchlOTide 
oro-toluenc 



1 ,3-Dichlorobenzene 



l,4-DichJciroben2ene 
1.2-Dichloroberuene 
Brotnodichlorobenzene * 



lUI^ 






TTT 
TT 






"5r 



Tm^ 



TTT 



•8T 

91/126 






146 



-TW 



* outside the QA/QC action limits 






1^ 









-3jr 









ICC" 






Too 
"2Kr 



"TOC- 



"SRT 



155" 
"355" 



"255" 
"255" 



"555" 
T55~ 



Tsr 



■255" 



"255^ 
155" 



155" 

"2^ 



155" 
"255" 



-255" 



"255" 
"255" 



155" 
"255" 



"25?r 
155" 



"250" 
155" 



SAMPLE CONC 

(ug/L) 



AMOUNT FOUNT 



"5" 



"5" 



IT 



IT 



"5" 



TT 



"5" 
IT 



IT 
"5" 



IT 
"5" 



IT 
"5" 



"T 
IT 



IT 
"5" 



"T 



"IT 



itTT 



ITT 



TTTT 



TTT 



146 

"22n" 



T30' 



190" 



"fSIT 
"HJO" 



157T 






"230" 



T7?T 






150.4 

T75T 



"r33T 
"n5T 



"T75T 



139.9 
184.9 



"T6lir 



"2TTT 
-257T 



T75T 



-B5T 



matrix|Oa;oc action 



SPKE 
%REC. 



ITT 






"551" 
15^ 



73% 
TTTT 



"75^ 



"55^ 



LIMITS 
Recovery Range 

— mm 



"95^ 



153^ 



159^ 
i06* 



T25^ 



"P^ 



15^ 



"T7C 



"95^ 



15^ 



"52^ 
"55^ 



12^ 
"155^ 






151" 
-S5^ 






T24T 



15gT 
"i55T 



Tg5T 
"S7T 



"37^ 



iTr 



^2% 



"TTT 



"53^ 
"5T^ 



15^ 



60.ii6% 

40-lM«'r 



40-1004 
6^=1 i04 



4 0-iW?r 
"55^125^ 



^-i2&% 
(50-120^ 



«>-i2W{. 
45-i(»* 



45-lOMl 
(50-125% 



^•i2Mfc 
<i5-120* 



65-1204b 
^-i25% 

<55-120% 



^-i25% 
60-120% 



60-120% 
6M20% 



60-120% 
60-120% 



60-126% 
60-120% 



60-120% 
60-120% 



60 -120% 
60-120% 



60-126% 
60-120% 



60-120% 
60-120% 



60-120% 
60-120% 



46-100% 
60-120% 
60-120% 



60 -120% 
60-120% 



60-120% 



60-i26%' 



60-120% 
60-120% 



60-120% 
60-120% 



'60-120% 



Table 2.2.3.2.28 
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VOA-WATER SPIKE RECOVERY 
(3-Chloro-l-propene) 



I 

Is) 



250 T 



200 -■ 



150 



Recovery 
{%) 



100-- 



• — • 



■Mean + 3SD 



I/\. y'-x^-\i 



50-- 



\7^T7 



■Mean 



■•A_J 



H 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 • » 1 • • 



12 3 4 5 6 7 8 9 10 1112 13 14151617 1819 20212223242526 

Number of Analysis 
(Feb-Aug/87) 

Fig. 2.2.3.2.1 



VOA-WATER SPIKE RECOVERY 
(Methylene Chloride) 



I 



200 - 
180 •• 
160- 
140- 
120«, 



Recovery ^qq!\^ 
<°/^) 80 • 



tT^T^t^ 




"Mean + 3SC 






Mear 



60- 

40 

20 - 

I I I I I I I I I I I I I I ' ' ' ' ' 

1 3 5 7 9 11 13 15 17 19 21 23 25 27 

Number of Analysis 
(Feb-Aug/87) 



Fig. 2.2.3.2.2 



VOA-WATER SPIKE RECOVERY 
(Hexane) 



250 T 



200 -: ^,,„^^Ji X\ ~~~^ ^-—^.—Mean + 3SD 



to 



Recovery 
(%) 



150 ■ 



100 -f/S^^ 



50- 








_/ 



I -A J 



Mean 



Z"^- 



H 1 1 1 1 1 1 1 1 1 1 1 1 » 1 1 1 • 1 • »— ♦ • ^ ' ' • 



1 3 5 7 9 11 13 15 17 19 21 23 25 27 



Number of Analysis 
(Feb-Aug/87) 



Fig 2.2.3.2.3 



VOA-WATER SPIKE RECOVERY 
(Chloroform) 



200 T 
180- 






Recovery 
{%) 



'Mean+3SD 




40 • • 

20- 

Q J , , 1 1 1 1 1 1 1— I 1 1 1 1 1 • 1 • • 1 ' • ' • • ' ' 




Mean 



i — I — I — t— I — I — I — I — I — t — I — • — I — • — I — I — ' — • — ' — • — < — *- 
1 3 5 7 9 11 13 15 17 19 21 23 25 27 

Number of Analysis 
(Feb-Aug/87) 



Fig. 2.2.3.2.4 



VOA-WATER SPIKE RECOVERY 
(1,1,1-Trichloroethane) 






I Recovery 
(%) 




Mean+3SD 



^-^* ^8 f- \/ \/ — Mean 



• • 



A 1 1 1 \—\ 1 1 1 1 1 1 1 1 ' ' ' 



1 3 5 7 9 11 13 15 17 19 21 23 25 27 



Number of Analysis 
(Feb-Aug/87) 



Fig. 2.2.3.2.5 



VOA- WATER SPIKE RECOVERY 
(Benzene) 



250 ■• 
200 - 



t 
hi 



Recovery 

(%) 



Mean + 3SD 



150 + 
100 
50 ¥ 




^^ 



/ 



V 



-•— •. 



■-^•v/ 




/^ 




Mea 



^ — i — I — I — I — I — t— I — I — I— i — I — I — I — I — I — • — • — I — ' — ' — • — ' — ' — »• 



12 3 4 5 6 7 8 9 101112131415161718192021222324252627 

Number of Analysis 
(Feb-Aug/87) 



Fig. 22.3.2.6 



VOA-WATER SPIKE RECOVERY 
(Toluene) 



180t 
160' 
140- 
120 
" Recovery 100 - .•—• 
(%) 80 

60 
40 4 



M 
M 
OS 



■'' "^-'"V"'^' 




■Mean + 3SC 



'■^^ •— •• 



/ 



V-\y^ 



\. 



Mear 



20 + 




H — I — r — I — I — I — t-^ — « — i — I — « — • — I » « — • — • — • — • — • — • — ' — ' — ' — ' — • 



1 3 5 7 9 11 13 15 17 19 21 23 25 27 



Number of Analysis 
(Feb-Aug/87) 



Fig. 2.2.3.2.7 



VOA-WATER SPIKE RECOVERY 
(Ethylbenzene) 



? Recovery ®^ " 
W 60 L 




Mean - 3St 



40- 

20- 





H 1 1 1 1 1 1 1 1 1 1 1 H • 1 • i 1 « • ' • ' • • • ' 



I 3 5 7 9 11 13 15 17 19 21 23 25 27 

Number of Analysis 
{Feb-Aug/87) 



Fig. 2.2.3.28 



VOA-WATER SPIKE RECOVERY 
(1,2 & 1,3-Diinethyl-benzene) 



M 

O 



160t 
140 
120 + 



' Recovery 

(%) 



1 00 iA . .-^^-•-^yX 



\ 



■Mean + 3SD 



•^ \^, 



80 
60- 
40- 
20 •• 




■7 



"^ 



Mean 



"Mean - 3SD 



-t — I — I — I — I — I — t — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — • — • — I 
12 3 4 5 6 7 8 9 10 1112 13 141516171819 20212223242526 

Number of Analysis 
{Feb-Aug-87) 



Fig. 2.2.3.2.9 



VOA-WATER SPIKE RECOVERY 

(1,4-Diinethyl-beiizene) 



I 
tit 



Recovery 

{%) 




Mean + 3SD 



X 



Mean 



'Mean - 3SD 



1 2 3 



-i 1 1 1 1 1 1 1 1 ' ' • "• ' 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Number of Analysis 
(Feb-Aug/87) 



Fig. 2.2.3.2.10 



Water Spike Recovery 

Box-Wisker Method 

(Vinyl Chloride/Dichlorodifluoromethane/Chloromethane) 



h- CD— I 

Vinyl Chloride 



I dD 



Dichlorodifluor 



I □=> 



Chloromethane 

M 

I 1 1 1 -• 

.100 100 200 300 



Fig. 2.2.3.2.11 



Water Spike Recovery 

Box-Wisker Method 

(Diethyl Ether/ChloroethaneA/iny! Bromide) 



■ n — \ - 



Diethyl ether 



Chloroethane 



r~r~v 



t 



Vinyl Bromide 



50 



Fig. 2.2.3.2.12 



Hzm + 



50 100 150 200 



Water Spike Recovery 
Box-Wisker Method 
(3-Chloro- 1 -propene/Bromoethane/Trichlorof luoromethane) 



03 



3CNoro1prop 

I — m — I 

Bromoethane 



on — I 



' Trichlorofluoro 

I 



100 200 300 



Fig. 2.2.3.2.13 



Water Spike Recovery 

Box-Wisker Method 

(cis-Dichloroethene/Methylene Chloride/1 ,1-Dichloroethene) 



I CD 1 

c-Dichloroethen 



^ I I 1- 



Methylene chlor 

■OH] 1 



I l.lDichloroelha 

hi 
I 



-\ 1 1 -1 1 1 1 1 1 ^ 

20 40 60 80 100 120 140 160 180 200 



Fig. 2.2.3.2.14 



Water Spike Recovery 

Box-Wisker Method 

(Hexane/1 ,1 -DichIoroethane/trans-1 ,2-Dichloroethane) 



a=3 

Hexane 



CID + 



D a 



I.IDichloroetha 

I nn 1 

, t-Dichloroethen 

hi 

ov 

I 1 « ^ ' 

100 200 300 



Fig. 2.2.3.2.15 



I 



Water Spike Recovery 

Box-Wisker Method 

(1 ,2-Dichloroethane/1 ,1 .1 -Trichloroethane/Chloroform) 



r-i~i 1 



1.2Dichloroeth 



rnrn 1 



Trichloroethane 



H I I !■ 

Chloroform 



I 1 1 1 1 1 1 1 i 1- ^^^ 

20 40 60 80 100 120 140 160 180 200 



Fig. 2.2.3.2.16 



Water Spike Recovery 

Box-Wisker Method 

(1 ,2-Dichloropropane/Bertzene/Carbon Tetrachloride) 



I — nj — I 

1,2Dichloroprop 



I [1X3 



Benzene 



a 



Gabon tetrach 



■s* 

m 
I 



100 



100 200 300 



Fig. 2.2.3.2.17 



I 



Water Spike Recovery 

Box-Wisker Method 

(Bromodichloromethane/bis 2-Chloroethyl vinyl ether/) 

1 ,2-Dibromoethane 



CZI3 



Bromodichlorome 



41 



Chloroehlylviny 



r-|-| - 



Dibromomettiane 



I 1 \ 1 1 1 1 1 1 

20 40 60 80 100 120 140 160 180 



Fig. 2.2-3.2.18 



Water Spike Recovery 

Box-Wisker Method 

(Bromodichloromethane/Trichloroethene) 



I 1 — rr 



Bromodichlorome 



■ n — f - 



Trichloroethene 



I 

ro 

u> 
O 

i 1 1 1 



20 40 60 80 100 120 140 160 



Fig. 2.2.3.2.19 



I 



Water Spike Recovery 

Box-Wisker Method 

(trans-Dichloropropene/Toluene/cis-1,3-Dichloropropene) 



€1U 



t-Dichloroprope 



03 



Toluene 



I — m — I 

c-Dichloroprope 



50 100 150 200 250 



Fig. 2.2.3.2.20 



Water Spike Recovery 

Box-Wisker Method 

(1 -Octane/1 ,1 ,2-Trichloroethane/1 .2-Dibromoethane) 



-CED- 

1-Octene 



+ CD 



Trichloroethane 



I CE 1 



I 1 ,2Dibromoethan 

fat 
I 



Fig. 2.2.3.2.21 



100 200 300 



Water Spike Recovery 

Box-Wisker Method 

(Chlorobenzene/Tetrachloroethene/Dibromochloromethane) 



en 



Chlorobenzene 



m 



- I I I 1 

Tetrachlrorethe 



cm] 1 



t 

fit 

W 

'1 



Dibromochlorome 



20 



40 60 80 100 120 140 160 



Fig. 2.2.3.2.22 



Water Spike Recovery 

Box-Wisker Method 

(1,2 & 1,3-Xylene/Styrene/Ethylbenzene) 



^ I I 1 



1,2&1.3Xylene 



• n 1 1 



Styrene 



^ — n 1 






Ethyibenzene 

I 1 1 1 1 1 1 1 1 1 • 

40 50 60 70 80 90 100 110 120 130 140 



Fig. 2.2.3.2.23 



^ .^ ^ ^ 



Water Spike Recovery 

Box-Wisker Method 

{Bromoform/Haxanol/1 ,4-Xylene) 



^ — n 1 



Bromoform 



CZCZIh 



Haxanol 



CID 



w 1,4-Xylene 



I 



I 1 1 1 1 1 1 1 1 1 

20 20 40 60 80 100 120 140 160 



Fig. 2.2.3.2.24 



I 



Water Spike Recovery 

Box-Wisker Method 

(3-Chlofo-toIuene/Benzyl chloride/1 .1 ,2,2-Tetrachloroethane) 



I CD 1 

3Chtorotoluene 



I 1 — r> 



Benyl chloride 



azzj 



Tetrachloroetha 

I 1 1 1 1 1 • 1 

20 40 60 80 100 120 140 



Fig.2.2.3.2.25 



-i. -. _^t; 



i 



Water Spike Recovery 

Box-Wisker Methcxi 

(1 ,2Dichloroben2ene/1 ,4Dichlorobenzene/1 ,3Dichlorobenzene) 



a 



1 ,2Dlchlorobenz 

° I — CD — I " 

1,4Dichlorobenz 



'I CD 



1,3DichIorobenz 



Fig.2.2.3.2.26 



100 200 300 



Water Spike Recovery 

Box-Wisker MethcxJ 

(Bromodichlorobenzerie) 



I 1 I ^ 



Bromodichlorobe 



M 
OB 



40 



50 60 70 80 90 100 110 120 



Fig 2.2.3.2.27 



ZENON ENVIRONMENTAL INC. 

VOLATILE 0R(;ANIC COMPOUND-METHOD BLANK SUMMARY 



Analysis 
Date 


Concentralion{ug/L) I 


Methylene 
Chloride 


Chloroform 


Benzene 


Toluene 


Feirachlora 
ethylene 


Ethyl 
Benzene 


Xylenes 


1,4 DCB 


Hexane 


1.1-Dichloro- 
ethene 


BiC12CH 


Br2CiCH 


Jan.28,87' 






4 


2 


1 








9 








Jan. 28.87' 


8 


10 


20 


25 


12 








26 








Feb.5,87' 


1 












1 












Feb.6,87' 






5 




















Feb. 12,87'* 


97 






3 


















Feb. 17.87 


1^ 




9 


I 


















Feb.23,87 


12 




4 


23 










25 








Feb.24.87' 


6 




5 


3 


















Fet>.25,87' 


i 




5 


i 


















Feb.26.g7' 


11 




4 


3 


















Feb.27.87' 


15 




5 


i 


















Feb.28,87' 


6 




4 


2 


















Mar.2,87' 


6 




1 


12 




2 


2 


6 










Mar.5,87" 


20 


3 


7 


3 


















Mar.6.87' 


1^ 


1 


4 


1 


















Mar.6,87' 


16 


1 


5 


1 


















Mar.8,87' * 


51 


5 


13 


8 


















Mar.0,87' 


lO 


4 


7 


4 










4 


10 






Mar. 12,87' 


15 


1 


5 












2 








Mar. 10,87' 


15 


4 


7 


4 










4 








Mar.20,87' 


1 
















6 








Mar.23.87' 


3 
























Mar.24.87' 


























Mar.26,87' 


2 
























Mar.27,87' 


1 
























Mar.31,87' 


























Apr.3.87' 


4 




1 












3 









Tabic 2.2.3.3.1 



ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-METHOD BLANK SUMMARY 



Analysis 
Date 

Apr.10.87' 



Apr.14.87' 
Apr.l5,Ji7' 



Apr! 
May 1,&7' 
May 2,87' 



May 4,87" 



May 6.87" 
May 10,87' 



Methylene 
Chlwide 

"in — 



Chloroform 



May 17,87' 



May 21.87' 



May 25.87' 
June 3.87' 



June 4.87 
June 5,87^ 



June 9.87' 
June 11.87' 



June l2,aT 
June 13,87' 



June l^.ST 
June 15.8T 



June 16,bT 
June 23.87' 



June 24.87' 
June 25.ifr 



July 7.87' 
July 9,87' 



T 

T 



1 



14 



11 



Benzene 



18 



7 



TT 



10 



12 



17 



4 



IT 



14 



8 



T 



IT 



4 

T 



1 
T 



Toluene 



1 
T 



T 
T 



n 



Fetrachloro^ 



T 
T 



1 

T 



T 



T 



ethylene Benzene 



L^ 



Ethyl 



Concentration(ug/0 



Xylenes 



1,4 DCB 



Hexane 



IT 



l.l-Dichloro- 
ethene 



1 

T 



10 



BrCI2CH 



Br2CICH 



T 
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ZENON ENVIRONMENTAL INC. 

VOLATILE ORGANIC COMPOUND-METHOD BLANK SUMMARY 





Analysis 
Date 


Concentralion(ug/L) 




Methylene 
Chloride 


Chloroform 


Benzene 


Toluene 


Tetrachlora 
ethylene 


Ethyl 
Benzene 


Xylenes 


1.4-DCB 


Hexane 


1,1-Dichloro- 
ethene 


BrC12CH 


Br2CICH 




July 13,87' 


li 


7 


5 


3 










60 










July 14,87' 


7 


1 


4 


4 










5 










July 17.87' 


5 


5 


3 


2 










4 










July 21,87' 


7 






1 










3 










July 21,87' 


6 


























July 23,87' 


5 


1 


1 


2 










'S 










July 24,87' 


3 






1 










1 








1 


July 27.8T 


11 






1 










3 








«s 


July 28,87' 


























t 


juii mr 


4 


5 


4 


3 










21 










Aug.4.87" 


i 


























Aug^^,87* 




























Aug.10.87' 


1 
















7 










AuS.n.87' 


6 
















19 










AuK.li,87' 


1 






2 










1 










AuK.l4,87' 




1 


1 


2 










9 










Aug. 17,87' 


7 
















5 










Aug. 18,87' 


^ 
















6 










Aug. 19,87' 


1 
















9 






































Average 


9 


5 


4 


3 


7 


1 


6 


6 


7 
1 1 


10 


3 
1 


2 





S.D. 


6 


3 


3 


5 


8 





7 




1 1 









* values are not included in the calculation of average and standard deviation 
blank areas indicate concentrations < 1 ugA- 
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Distribution of Methylene Chloride in VOA Method Blanks 
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Fig. 2.2.3.3.1 



Distribution of Chloroform in VOA Method Blanlcs 
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Fig. 2.2.3.3.2 



Concentration Distribution of Benzene in VOA Method Blanks 
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Fig. 2.2.3.3.3 



Concentration Distribution of Toluene in VOA Method Blanks 
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Fig. 2.2.3.3.4 



Distribution of Hexane in VOA Method Blanlcs 
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APPENDIX 2.4.1 
DETAILED ANALYTICAL METHOD FOR PCDD/PCDF 



2.4.1.1 Extraction - Solids 

Weighed portions of samples were transferred to glass thimbles and 

thonoughly mixed with Na2S04 to remove water and improve extraction 
effBciency. Samples were spiked with 200 uL of 250 pg/ul ^^0^2 2,3,7,8-T4CDD 
and 500 pg/ul C12 OgCDD. A plug of glass wool was inserted on the top of the 

thimble. The thimble was placed into a Soxhlet apparatus and the samples extracted 
overnight using toluene with a cycle rate of 10 - 15 minutes. The extracts were ■ 
rotocvaporated to 2 - 3 mL and awaited additional clean up. 

2.4.1.2 Extraction - Liquid 

The volume of the sample was measured in a 1 L graduated cylinder 
and poured into a 2 L separatory funnel. 10 mL of methylene chloride was used to 
rinse the cylinder and this was transferred into the fimnel, together with an 
addkional 100 mL of methylene chloride. The sample was spiked with surogate 
standards, ^^Ci2-2,3,7,8-T4CDD and ^^0^2 OgCDD to monitor recovery in the 

prooedure. 

The sample was shaken vigorously for 1 minute and when the phases 
had separated the methylene chloride extract was drained through a 1.5 inch 
anhydrous Na2S04 column in an AJlihn filter. The aqueous portion was 

re-extracted twice as above with 75 mL of methylene chloride. 20 mL of methylene 
chloride was used to wash the walls of the AUihn filter and suction was appUed to 
recover all traces of the extract. The extract was then rotary evaporated to 
approximately 2 mL and then subjected to the clean-up procedure. 
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2.4.1.3 Prnn/DF Clean Up 

The extracts described above were applied to a multi-column clean-up 

procedure. 

The first column was a multilayer column of dimensions 40 cm x 24 cm 
ID carefully filled with the following: 1.0 g of silica (bottom layer), 2.0 g of 33% 
1 M sodium hydroxide on silica, 2.0 g of silica and 1 cm sodium sulfate. 
Preparation of the adsorbents was performed as per the Dow methodology. The 
column was prewashed with 30 mL of hexane which was discarded. The sample 
extract was transferred to the column using a 1.0 mL syringe. The syringe was 
washed with two aliquots of 1.0 mL hexane which was also applied to the column. 
An additional 30 mL of hexane was then passed through the column. The total 
eluate was collected in a 250 mL flask. Isooctane was added to the eluate which was 
then concentrated to approximately 1 mL. - 

i 

This extract was then appUed to a 5 cm x 1 cm ID 10% AgN03 on silica 

gel column which had been pre wet with 10 mL hexane. This adsorbent was also 
prepared as per the Dow methodology. The flask was rinsed with 2x2 mL hexane 
and applied to the column. A total of 20 mL hexane was then eluted through the 
column. The extract was solvent exchanged with isooctane and rotary evaporated to 
approximately 2 mL, 

The concentrated eluate from the second column was then 
chromatographed on a 5 cm x 1.5 cm ID column of 1% water deactivated basic 
alumina. The column was prewashed with 20 mL hexane which was discarded. The 
concentrated isooctane eluate was introduced into the column followed by three 2 
mL hexane rinses of the flask. The column was eluted with 12 mL of hexane and 
collected as fraction A. 

The receiving flask was changed and the PCDD and PCDF were eluted 
from the column using 13 mL of 50% methylene chloride in hexane. This fraction 
was concentrated on a rotary evaporator to about 1 mL. This eluate was 
concentrated by blowing down with a gentle stream of nitrogen and transferred 
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with hexane rinses to a Reactivial. The extract was blown down to just dryness and 
then taken up in 25 uL of 250 pgAil of triphenylene-dj^2 ^ isooctane as an internal 
standard. 

2.4.1.4 GC/MS Analysis 

PCDD/PCDF Analysis 

The elution windows for the analysis of PCDD/PCDF were established 
by the injection of a heayily contaminated municipal fly ash extract under MK) 
conditions. This fly ash represents the closest approximation to the injection of a 
mixture of all possible teira to octa chloro dibenzo(p)dioxins and dibenzofurans. 
Table 2-1 outlines the GC/MS conditions. A complete description detailing GC and 
MS instrumental conditions is found in the Appendix. 

Quantification of PCDD/PCDF was performed according to external 
standard responses as follows: 

TCDD - 2,3,7,8-T4CDD 

TCDF - 2,3,7.8-T4CDF 

P5CDD - 1,23.7,8-P5CDD 

P5CDF - 2,3,4,7,8-P5CDF 

H^CDD . 1,2,34,7,8-H6CDD 

H^CDF - 1,2,3,4,7,8-H6CDF 

H7CDD - 1,2,34,6,7,8--H7CDD 

H7CDF - 1,2,3,4,6,7.8-H7CDF 

OgCDD - OgCDD 

OgCDF - OgCDF 
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TNSTRTIMF.NTAT, rONDTTlONS 



Gas Chromatography 



Injection Mode 
Column Flow 
Column 



on column 

He @ 30 cm/sec. 

30 M X 0.32 mm DB-5 



Oven Temperature Profile 

100° - 2 min. -- 220° @ 167mm. 
220° -- 290° @ 12°/min. hold 10 min. 
GC/MS Interface - direct couple 

Transfer Area - 270°C 



Mass Snectrometrv 



Ionization Mode 
Electron Energy 
Filament Emission 
Electron Multiplier 

Ionizer Temperature 
Scan 



- electron impact 
-70eV 

-0.5 A 

-1600° V (2)5 X 10^ gain 

- 170° 

- stepped ion MK) 
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2.4.1.5 Criteria for Identification 

The criteria for identification of PCDD/DF are found below: 

Quantitation Ions and Ion Ratio Requirements 



Parameter 


Ions (m/z) 


Ratio(M/M-^2 ) 

or M+2/M+4 


T4CDD 


320, 322 


0.77 ± .08 


2,3.7,8-T4CDd13c 


12 332, 334 


0.77 ± .08 


T4CDF 


304,306 


0.77 ± .08 


P5CDD 


354, 356 


0.60 ± .06 


P5CDF 


338, 340 


0.60 ±.06 


HgCDD 


388, 390 


0.49 ±.05 


H5CDF 


372, 374 


0.49 ± .05 


H7CDD 


424, 426 


1.05 ±.10 


H7CDF 


408.410 


1.05 ±.10 


OgCDD 


458,460 


0.93 ±.10 


OgCDF 


442.444 


0.93 ±.10 


OgCDD l^Ci2 


470,472 


0.93 ±.10 
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2. Retention Time and Response 
i) Signal to noise ratio minimum of 3: 1 

ii) Specific isomer analyses - retention time within 1% window of external 
standard (OCDD/DF) or coelution with surrogate standard 

(2.3,7,8-T4CDD, OgCDD). 

iii) Elution within retention window estabhshed by injection of heavily 
contaminated municipal fly ash. 
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T4CDD Surrogate Recovery 
(Comparison of Different Volumes) 



Data File: PCDD/F-04-25/10uL 
Independent Samples... 



Variable: 


T4CDD-10UL 


T4CDD-25uL 


Mean: 


48.608 


58.535 


Std. Deviation: 


27.879 


26.876 


Observations: 


25 


51 



t-statistic: 


-1.495 


Degrees of Freedom: 


74 


Significance: 


0.139 



Hypothesis: 
Ho: |i1 » n2 
Ha: |i1 9t ^2 



I 



Conclusion: 

There was no significant difference of T4CDD surrogate standard recovery 
between a final volume of 10 uL and 25 uL 



Table 2.4.1.1 
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O3CDD Surrogate Recvoery 
(Comparison of Different Final Volumes) 



Data File: PCDD/F-04-25/10uL 
Independent Samples... 



Variable: 


O8CDD-10uL 


08CDD-25uL 


Mean: 


65.172 


68.710 


Std. Deviation: 


29.371 


25.412 


Observations: 


25 


52 


t-statistic: 


-0.544 


Hypothesis: 


Degrees of Freedom: 7 5 


Ho: ^il - n2 


Significance: 


0.588 


Ha: \i^ 9ft ^2 



Conclusion: 

There was no significant difference of OgCDD surrogate recovery between 
a final volume of 10 uL and 25 uL 



I 
I 



Table 2.4.1.2 
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Fig. 2.4.2.1 to Fig.2.4.2.10 

UCL - Upper Control Limit (mean +3SD) 

UWL - Upper Warning Limit (mean + 2SD) 

LCL - Lower Control Limit (levels were set according to historical data) 
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IHexa-CDF (m/z=374) INSTRUMENT RESPONSE CHART 
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lOctaCDD (m/z=460) INSTRUMENT RESPONSE CHART 
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ZENON ENVIRONMENTAL INC. 

PCDD/F- SURROGATE RECOVERY SUMMARY 



Project ED: 
Instrument 



c 



AN873095 



C 



GCAlS 



Analyst 
Analysis Date 



OCMM 



March-Sept/gT 



Matrix Type | Primary Final Effluent 



No 



T 
T 



_4_ 
5 



T 
T 



Zenon 
Sample I.D. 



ZE07-0064 



ZE09-0029 



ZE 15-0008 



2X'1'1-(^\1 



2Xi4-60(K) 



ZX5i-(Wl4 



ZX31-0014R 



Average 
5D" 



ik51-(Ml4RI 



Surrogate #1 
13C12-T4CDD 



%Rec. 



3rr 



■ST 



3T^ 
IT 



TI50T 



IIT 



3TT 



Surrogate #i 
13C12-08CDD 



% Rec. 

it 



TT 



IT" 



-wi 



119.4*# 

64.7 



"SCT 



TOT 



15" 



■^^T 



14.7 



40-110% 



QA / QC Action Limits for Surrogate Recovery : 

* outside the QA/QC action limts 

# outUers (by Box-Whisker method), not included in the calculation of average & SD 



Table 2.4.3.1.1 
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ZENON ENVIRONMENTAL INC. 

PCDD/F- SURROGATE RECOVERY SUMMARY 



Project ID: 



AHmm 



] 



Instrument ^ 



GCM5 



] 



Analyst 
Analysis Date 



c 



ocmi 



I March-Sept.- 1987 



Matrix Type - Secondary Final Effluent 



No 


Zenon 
Sample I.D. 


Surrogate #1 
13C12-T4CDD 
%Rcc. 


Surrogate #2 
13C12-08CDD 
%Rcc. 


1 


ZE05-0028 


55 


35* 


2 


ZE05-0020 


85 


68 


3 


ZE06-0008 


42 


27* 


4 


ZEO7-O031 


13* 


60 


5 


ZE07-0048 


13* 


62 


6 


ZE07-0057 


15* 


58 


7 


ZE08-0011 


15.9* 


50 


8 


ZE09-0010 


46.3 


85 


9 


ZE09-0010R 


70.3 


122.6 * 


10 


ZE09-0019 


70.3 


101 


U 


ZElO-OOiO 


77 


86 


12 


ZEl 1-0008 


55 


61 


13 


ZEl 1-0014 


57 


83 


14 


ZE12-(XX)6 


5*# 


92 


li 


ZE12-0016 . 


50 


22.5* 


1^ 


2E13-O0O5 . 


97 


59.1 


17 


ZE13-0U16 


77 


77 


IS 


ZE13-0024 


58.1 


21.6 • 


19 


25E14-0004 


58 


91 


20 


ZE14-0018 • 


8.8* 


4.4* 


21 


ZEi4-00t9 


99 


70 


22 


ffil4-0019R 


57 


108 


li 


ZXi8-00i2 


48 


62 


24 


ZXI8-0016 


79 


73 


25 


ZX18-0027 


66 


110 


26 


ZX18-0027R 


52 


93 


27 


ZE20-0016 


56 


46 


28 


ZX20-0017 


54 


42 


29 


ZX21-0012 


33* 


39* 


30 


ZX21-0012R 


34* 


45 


31 


ZX51-6017 


INt 


56 


32 


ZX22-0025 


34.8* 


53.5 


33 


ZX22-0025R 


42.2* 


46.3 


34 


2X22-0034 


41.4 


47.3 


35 


ZX22-0054 


40.6 


43.3 


36 


ZX23-0021 . 


57.9 


82.5 


37 


ZX23-0021R 


127 *# 


86.6 


38 


Z3Q3-0029 


48.8 


78.2 
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ZENON ENVIRONMENTAL INC. 

PCDD/F- SURROGATE RECOVERY SUMMARY 



Project ED: [_ 
Instrument f 



GOMs — n 



Analyst 
Analysis Date 



OCVMM 



] 



March-Sept.- 1987 \ 



Matrix Type - Secondary Final Effluait 



No 






IT 



•w 



■4r 

IS" 



-w 



"W 



•w 






AvCTag: 



Z«ion 
Sample I.D. 



ZX25-0M« 



ZX25-O0OHR 
Z£x25-00l6 



Z5a6-«)0« 



ZX56-0Wt{R 



ZX28-M22 



ZEJ9-a)W 






ZE29.0023 



ZX3 1-003 i 
2X31-0045 



Surrogate #1 
13C12-T4CDD 



%Rec. 



"53T 



"ST" 

■37T 



TOT 



40 



^9^ 
IT 









TO 



"TTT 



T2T 



QA / QC Action Limits for Sunogatc Recovery : 



* outside the QA/QC action limts 
sample was repealed 



Surrogate #2 
13C12-08CDD 
%Rcc. 



"SIT 



3S" 



IT* 

"TTT 



TST^ 



IT 
32" 



■W 






"20~ 



■I3T 



"5^ 

"20" 



40-110% 



# outlier {by Box-Whisker method), not included in the calculation of average & SD 



Table 2.4.3.1.2 
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ZENON ENVIRONMENTAL INC. 

PCDD/F- SURROGATE RECOVERY SUMMARY 



Project DD: | AN873095n Analyst 



OC/MM 



Instrument [ GC/MS | Analysis Date | March-Sept.- 1987 



Matrix Type - Return Recycle 



No 



T 
T 



5 



T 



T 
T 



W 



Average 
SI) 



Zenon 
Sample I.D. 



ZeOI-064^ 



Z£07-6(:)65 



2E0^-00i8 



ZE 10-0011 



ZX22-6655 



ZX28-0Q23 
ZX31-0015 



2£XM-6648 



Surrogate #1 
13C12-T4CDD 
%Rec. 



"^ 



56.3 
TOT" 



T7T 



TTT 



TT3# 



56 



54.4 



393 



vn 



Surrogate #2 
13C12-08CDD 
% Rec. 



51 



75 



"TIT 



^TT 



17F 

~5r 



"49T 



28.3 



64T 
IDT 



QA/QC Action limits for surrogate recovery: 20- 1 20% 
INT-interference 

# outUerC by Box- Whisker method), not included in the calculation 
of average and SD. 



Table 2.4.3.1.3 
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ZENON ENVIRONMENTAL INC. 

PCDD/F- SURROGATE RECOVERY SUMMARY 



Project ©: I AN873095 | Analyst 

Instmmcnt I GC/MS | Analysis Date 
Matrix Type - Raw Sewage 



No 



T 
T 



"T 
T 



T 
T 



10 
TT 



IT 

IT 



14 

TT 



IT 



IF" 



"ST 
TT 






TT 
TT 



Iff- 

"TT 



-3r 

15" 



3r 



TT 

IT 



3r 



IT 



ZcBon 
Sample I.D. 



ZE05-W33 



2Efl7-0030 
ZE07-0030R 



ZE07-OO63 
a£07-(X)47 



ZE0 8-(K)iO 



ZEM-66i7 



ZE06-0005R 



ZElO-0009 
2Eii^i5 



ZEt2-0(y)J 
2Ei2-«)i5 



ZEt3-O006 
ZEl5^i5 



ZEl 3-^)023 
ZEi4-M03 



ZEi4-00l7 



ZE15-0007 
ZX18-0011 



ZX18-0015 
ZX18-M26 



ZX50^11 

Z3«t-001t^ 



z?ai -^i^ 



ZX22-0033 



ZX22-0033 
ZX23-0020 



Zx23-602l^ 
ZX23-«)2«R 



ZX25-0007 



ZX25-6015 



c 



OC7MM 



] 



I Marcfa-Sept.-1987 | 



Surrogate #1 
13C12-T4CDD 

%Rec^ 

S5 



IT 



TIT 



TT 






■52" 



"ST 
TT 









IT 



TT 



58 
■3:5" 



TP" 
■^5" 



"TT 



"IP" 






-WT 
"gTT 



"TO" 



TTT 
TO" 



39T 
■55T 



Sunx)gate #2 
13C12-08CDD 
%Rec. 

gr 



"lo- 
ir 



"55" 



TTT 



"5?T 



"HT 



-57" 



TIT 



TO" 



■73T 



15T 



■gTT 



"^ 



"^ 



0^ 
-JT 






30T 



"grr 

"54T 



■^5T 



94T 
"^TT 



E 
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ZENON ENVIRONMENTAL INC. 

PCDD/F- SURROGATE RECOVERY SUMMARY 



Project ID: I AN873095 n 
Instrument | GC/MS I 



Analyst 
Analysis Date 



OOMM 



March-Sept. -T?iT 



MaoixTypc- 


Raw Sewage 






No 


Zcnon 
Sample I.D. 


Surrogate #1 
13C12-T4CDD 
% Rec. 


Surrogate #2 
13C12-08CDD 
%Rec. 


38 


ZX26-0007 


116 


84.1 


39 


Z5C57-O018 


78 


83 


40 


2X28-0005 


55 


37 


41 


ZX28-0021 


62 


51 


42 


2X28^2 IR 


104 


106 


43 


Z5Q9-O005 


82 


94 


44 


ZX29-O0U 


72 


94 


45 


ZX30-0005 


INT 


58 


46 


ZX31-0015 


6* 


34.8 


47 


Z50 1-0050 


47.2 


39.9 


48 


ZX31-0047 


35.6 


42.7 


















Average 




56.3 


63.1 


SD* 




27.5 


25.4 



INT-Intcrfcrence 

* outside the QAAJC acticMi limits 

• sample was repeated 
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ZENON ENVIRONMENTAL INC. 

PCDD/F- SURROGATE RECOVERY SUMMARY 



Project ID; | AN873095' 
Instrument | GC/MS 1 
Matrix Type -Sludge 



Analyst 
Analysis Date 



OOMM 



I Mafcfa-Sept.-1987 



No 


Zcnon 
Sample I.D. 


Surrogate #1 
13C12-T4CDD 

%Rec. 


Surrogate #2 
13C12-08CDD 
%Rcc. 


- „ 


1 


ZE054JU17 


87 


66 


1 


ZE05-0018 


100 


80 


3 


ffl05-0025 


91 


46 


4 


ZE05-0026 


lOl 


131* 


i 


Ze06-0006 


85 


108 


i 


ZE07-002ii 


75 


98 


1 


ZfeOI-0029 


69 


93 




8 


ZE07-0050 


50 


80 


9 


ZE07-005t 


44 


45 


10 


ZE07-0054 


86 


81 


11 


ZE07-0O55 


42 


64 


12 


ZE07-0061 


71 


47 


13 


ZE07-0062 


110 


45 


14 


ZE07-0065 


INT 


75 


15 


ZE08-O0O7 


53 


63.8 


16 


ZE08-0008 


18.5* 


25.2 


— 


17 


ZEO8-O0O9 


5U.!) 


58.4 


18 


ZEO^-OOOS 


95.7 


91 


i9 


2E05^l6 


39.2 


56.2 


20 


ZE05-00i7 


55.3 


50.9 


21 


ZE05-O025 


i2i* 


92.8 


22 


Tsmwit 


INT 


87 


23 


ZE09-0032 


49.7 


70.9 


24 


ZE09-0033 


INT 


59 


25 


ZEll-0005 


80 


59.1 


2(5 


ZEl 1-0006 


0* 


134* 


27 


Z£i 1-0015 


INT. 


68.8 


28 


ZEll-0016 


INT. 


38.3 


25 


ZEi2-000? 


71.4 


71.0 


30 


ZE12-^)O0S 


29.4 


23.7 




31 


2£i2-00l7 . 


84 


47.4 


32 


ZE12-0018 


55 


56.6 


33 


ZEt3^»07 


82 


74.8 


34 


ZEi3-0008 


96 


90.5 


35 


2E13-0013 


80 


67.1 


36 


ZE13-0021 


29.5 


49.6 


37 


ZE13-0022 


20.7 


45.6 


38 


ZE144005 


33.6 


37.8 
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ZENON ENVIRONMENTAL INC. 

PCDD/F- SURROGATE RECOVERY SUMMARY 



Project ID: 



AN873055 



Instrument | GC/MS" 
Matrix Type -Sludge 



Analyst 
Analysis Date 



OCVMM 



I Marcfa-Sept.-I987 



No 


ZOKXl 

Sample I.D. 


Surrogate #1 
13C12-T4CDD 
%Rec. 


Surrogate #2 
13C12-08CDD 
%Rcc. 


35 


2E14-0006 


41.8 


25.5 


40 


ZE14-00i5 


155.5* 


111.2 


4i 


ZEi4-0016 


75.5 


39.4 


42 


2E15-0005 


81.5 


56.3 


43 


ZE15-0006 . 


0* 


75.5 


44 


ZE15-OOI3 


50.6 


16.2* 


45 


ZEl5-O0l4 . 


INT. 


55.7 


46 


ZX18-0017 


120 


65 


47 


ZX18-0018 


130* 


67 


48 


ZXlB-0024 


100 


75 


49 


2^18-0025 


INT. 


82 


50 


Z2O-O018 


105 


INT. 


51 


E0^15 


45 


41 


52 


ZE5ai-0005 


60 


52 


53 


ZEX21-00t0 


34 


43 


54 


ZE3Q1-0015 


75 


74 


55 


ZE3a2-0014 


42 


46.8 


56 


ZEX22-0015 


50 


44.4 


5l 


ZEX22-0027 


120 


79.8 


58 


ZEX22-0031 


48.2 


45.6 


55 


ZE3C22-0032 


INT. 


14.2* 


60 


ZE5{22-0051 


34.2 


33.6 


61 


ZEX23-0022 


86.8 


73.2 


62 


ZEX23-0023 


72.7 


71.9 


63 


ZE3a4-0006 


145* 


116 


M 


ZEX25-0005 


35.'7 


94.4 


65 


ZEX25-0006 


127* 


79 


66 


ZEX25-0006R 


INT 


72 


67 


ZE3Q5-0013 


150* 


130* 


68 


ZE3a6-0006 


INT 


80.5 


65 


2EX27-0006 


43 


71 


70 


ZE5a7-0007 


51 


77 


71 


ZEX27-0016 


115 


55 


72 


ZEX27-0017 


116 


105 


73 


fflX28-0008 


iNt 


108 


74 


ZE5a8-O020 . 


142* 


128* 


75 


ZEX25-0007 


85 


94 


76 


ZEX25-0008 


92 


56 
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ZENON ENVIRONMENTAL INC. 

PCDD/F- SURROGATE RECOVERY SUMMARY 



Projccl ID: | AN873U95~] 
Instrument | (JC/Ms | 
Matrix Type -Sludge 



Analyst 
Analysis Date 



OOMM 



March-SepL-1987 



No 


Zenon 
Sample I.D. 


Surrogate #1 
13C12-T4CDD 
%Rec. 


Surrogate #2 
13C12-08CDD 

%Rec. 


77 


ZEJa5-0013 


70 


64 


78 


ZEX29-0020 


W 


131* 


7$ 


Z£X30-«)0) 


llO 


67 


80 


ZE5aO-OO08 


INT 


115 


81 


ZEJGl-OOl^ 


84.8 


46.4 


82 


ZEX31-0017 


89.1 


110.8 


85 


ZEX3i-<»52 


154.2 * 


108.5 


84 


ZE5O1-0044 


80.7 


86.1 


85 


ZEJa 1-0045 


113.3 


96.3 


86 


ZEX3 1-0046 


146.2 * 


51.5 










Average 




78.3 


72.3 


SD 




36.8 


27.9 



QA / QC Action Limits for Surrogate Recovery: 20-120% 

* outside the QA/QC action limits 

• sample was repeated 
INT-Interference 
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ZENON ENVIRONMENTAL INC. 

PCDD/F- SURROGATE RECOVERY SUMMARY 



Project ID: 
lostniment 



jmrmr 



GC/M5 



Analyst 



(50MM 



Matrix Type | Glassware rinse [ Analysis Date | March-Sepi/87 



No 



T 
T 



T 
T 



Zenon 
Sample l.D. 



Sep.Blk.l 



SoxBlkl 



Sep. Blk.2 
SoxBlic.2 



Sep. Blk.3 



Surrogate #1 
13C12-T4CDD 
%Rec. 



3r 



75T 



ITT 



■gO" 



Surrogate #2 
13C12-08CDD 
%Rec. 



"TH" 



luar 



— 5^ 



T 



"57T 



T 
T 



Sox. Blk.3 
Sep Blk.4 



Sox Blk.4 



IT*" 
17^ 



47 



Sep Blk. J 

Sox. Blic.5 



TT 



IT 



TT 



-w 



TT 

IT 



IT 



Sep Blk ^^ 






>ox. 



BUTT 



IF" 



-53- 
1UT 



"Sep! 



~5irr 

■BUTT" 



■Tin" 

STT 



■PT 



■TO" 



IT 



"Sox! 



Sep. blk.g 
Sox. Blk.ii 



Tar- 



"TTT 



IT' 



TT 
"TT 



15" 
"in" 



■JT 



Sep. 
Sox. 



"^TO" 






■50" 



"BIO" 



TTT 



3^ 
soJT 






3r 



"1^ 

"TT 



IT 



Sep. Blk.ll 



■nrr- 



15^ 



TT 



22 

"ST 



24 



Average 



5D 



>ox 



Bnrr 



Sep. Elk. 12" 



Sok. Blk.l2 



IT 



IT 
75T 



T^T 



"T^T 






QA / QC Action Limits for Surrogate Recovery : 40- 1 10% 

♦ outside the QA/QC action Itmts 

# outha (by Box-Whisker method), not included in the calculation of average & SD 
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ZENON ENVmONMENTAL INC. 

PCDD/F- SURROGATE RECOVERY SUMMARY 



ProjcalD: 
Instrument 



I Am73W5 
GC/MS 



] 



Analyst 
Analysis Date 



c 



CyCMM 



1 



i Man:h-Sept/87 | 



Matrix Type | Native Spike | 



No 



1 

T 



4 

T 



T 
T 



-w 



11 

IT 



Average 



51T 



Zenon 
Sample I.D. 



March 10/87 
March 20/87 



March 31/87 



April 7/87 



April 24/87 
May 2/87 



May 17^7 



May 25/87 



June 2/87 



July 21/87 



August 6/87" 



Sept. 2/87 



Surrogate #1 
13C12-T4CDD 



% Rec. 



ST 



■4FT 



TTT 



IT 

■4r 



"IT 



53 



"5ST 



ITT 



TO" 



QA / QC Action Limits for Surrogate Recovery 
* outside the QA/QC action limts 



Surrogate #2 
13C12-08CDD 
% Rec. 






11 



"^4~ 



IW 



^1 



TT 



■35" 
IS" 



15T 



■4rr 

15T 



40-110% 
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13C12-T4CDD SURROGATE RECOVERY 
(Primary Final Effluent) 



00 



Recovery 
(%) 






100 



80 
60 
40 
20 I 



.^^^^^«^*^^^*^^«Mean+3SD 




■Mean 



,Mean-3SD 
■ 1 



4 5 

Number of Analysis 
(March-Sept./87) 



8 



Fig. 2.4.3.1.1 



itt' inafiitiii 



■-^— ^ an -> ^ 



13C12-08CDD SURROGATE RECOVERY 
(Primary Final Effluent) 



V 

«4'' 
I 



Recovery 
(%) 



120 T 
100- 



»«*^^^^^^^^^^««~^^^«~-~*«~~~~— ~— ->^-X— -~~~— Mean+3SD 




4 5 

Number of Analysis 
(March-Sept. /87) 



Mean 



Mean-3SD 



-I- 
7 



8 



Fig. 2.4.3.1.2 



PCDD/F Surrojtte Recovery 

Box-Whisker Method 

(Primary Final Effluent) 



rz> 



OCDDIFE 



-am- 

TCDD 1 FE 



I 

M 

m 



20 40 60 



60 100 120 140 



Fig. 2A3.1.3 



13C12-T4CDD SURROGATE RECOVERY 
(Secondary Final Effluent ) 



I 



Recovery 
(%) 



140i 

n ■ I I I I I I I ■ I I I I I I I I I I I 



I M I I I t I I I I I I I I I I 

13 5 7 9 111315171921232527293133353739414345474951 

Number of Analysis 
(March-Sept./87) 



Fig. 2.4.3.1.4 



13C12-08CDD SURROGATE RECOVERY 
(Secondary Final Effluent ) 



160] 

140 

120" 

g Recovery ^^O- 

' W 60- 

40 
2 



,„f,ftft**f*ffSf*******f *"'*""*********'****'***********'**********'""""*"*"""**""*"*"""*'*****"""**"'"""" 



Mean+3SD 



1^ t I I I I I I I I t I I !■ » i I t 



A^^" A A 



Mear 



i I I I I I I I t I I I > I t I I I < I I t I I I I t « t I I 



13 5 7 9 111315171921232527293133353739414345474951 

Number of Analysis 
(March-Sept./87) 



Fig. 2.4.3.1.5 



PCDD/F Surrocate Recovery 

Box-Whisker Metliod 

(Secondary Rnal Elfluent) 



dl 



FE 2-OCDD 



4 ecu !■ 

FE 2TCDD 



I 

Kt 
00 

I 1 1 ^ 



20 20 40 



60 80 100 120 140 160 



Fig. 2.4.3.1.6 



13C12-T4CDD SURROGATE RECOVERY 
(Return Recycle) 



00 



Recovery 
(%) 




Mean+3SD 



120- 
100-r^~™ 

80 

60 

40 



•Mean 



4 5 6 

Number of Analysis 
(March-Sept. /87) 



8 
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13C12-08CDD SURROGATE RECOVERY 
(Return Recycle) 



to 
a> 

I 



Recovery 
(%) 







4 5 6 

Number of Analysis 
(March-Sept. /87) 



Mean 



Mean-3SD 



Fig. 2.4.3.1-8 



PCDD/F Surrogate Recovery 

Box-Whisker Method 

(Return Recycle) 



CZE 



OCDDRR 



I 

M 

I 



TCDDRR 







20 



40 



60 



80 



100 



—I 
120 
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^^ 



13C12-T4CDD SURROGATE RECOVERY 

(Raw Sewage) 



140 •Tf^ffftf*****'**''''''*''**'''""''*''**'''*''''''''^*'''''''**^'^"'''''**'*'''''''''"""****'^''""""""""""' 



I 

M 



Recovery 
{%) 




..Mean+3SD 



A i M \Kf ' 



^ w 
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Number of Analysis 
(March-Sept./87) 



Fig. 2.4.3.1.10 



I 

to 



Recovery 
(%) 



13C12-08CDD SURROGATE RECOVERY 

(Raw Sewage) 

120 
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Fig. 2.4.3.1.11 



y -n- -^^M> rii- luii^ 
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PCDD/F Surrofite Recovery 

Box-Whisker Method 

(Raw Scwac«) 



] — r-y 



OCDD RS 04 
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TCDD RS04 



t 
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Fig. 2.4.3.1.12 



13C12-T4CDD SURROGATE RECOVERY 

(Sludge) 
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Fig. 2 4.3.1.13 



7 Recovery 
(%) 



13C12-08CDD SURROGATE RECOVERY 

(Sludge) 



160 T.„. 
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Fig. 2.4.3.1.14 



PCDD/F Surrogate Recovery 

Box-Whisker Melliod 

(Sludge) 



to 



-CTJ 1 

OCDDSL 

-CUD 1 

TCDD-SL 



, : 1- 1 ■ » 



Fig. 2.4.3.1.15 



3^:^il 



13C12-T4CDD SURROGATE RECOVERY 
(Method Blank) 



vO 
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Recovery 
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Fig. 2.4.3.1.16 



13C12-08CDD SURROGATE RECOVERY 
(Method Blank) 



1: 

«0 



Mean+3SD 




Mean 
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Fig. 2.4.3.1.17 



PCDD/F Surrogate Recovery 

Box-Whisker Method 

(Method Blank) 



CXI 1 



OCDD-BLK04 



TCDD BLK 04 



t 

M 



100 



100 200 



Fig. 2.4.3.1.18 



13C12.T4CDD SURROGATE RECOVERY 

(Native Spike) 



0^ 
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Fig. 2.4.3.1.19 



13C12-08CDD SURROGATE RECOVERY 

(Native Spike) 



-J 



Recovery 
(%) 



4 5 6 7 8 9 

Number of Analysis 
(March-Sept/87) 



-Mean+3SD 




Mean 



10 11 12 



Fig. 2.4.3.1.20 



PCDD/F Surrogate Recovery 

Box-Whisker Method 

(Native Spike) 



CZZED- 



OCDD NS 04 



^ — i~i 1 
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Fig. 2.4.3.1.21 



Comparison of T4CDD Surrogate Recovery 
(Return Recycle/Secondary Final Effiuent) 



Data File: STT-PCDD-04 data 
Independent Samples... 

Variable: T4CDD-RR-04 



T4CDD-2-FE-04 



Mean: 


59.062 


51.840 


Std. Deviation: 


14.397 


22.417 


Observations: 


8 


48 



t-statlstic: 


0.878 


Hypothesis: 


Degrees of Freedom: 


54 


Ho: ^1 - ^l2 


Significance: 


0.384 


Ha: )i1 * )i2 



I 



Conclusion: 



There was no significant difference of T4CDD surrogate standard 
recovery between return recycle and secondary final effluent samples 



I 
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Comparison OF T4CDD Surrogate Recovery 
(Return Recycle/Sludge) 



Data File: STT-PCDD-04 data 
Independent Samples... 

Variable: T4CDD-RR-04 


T4CDD-SL-04 


Mean: 

Std. Deviation: 

Observations; 


59.062 
14.397 
8 


78.345 
36.842 
74 


t-statistic: -1.481 
Degrees of Freedom: 80 
Significance: 0.148 


Hypothesis: 
Ho: ^i1 - ^i2 
Ha: ^i1 * ^i2 



Conclusion: 

There was no significant difference of T4CDD surrogate standard 
recovery between return recycle and sludge samples 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Comparison of T4CDD Surrogate Recovery 
(Return Recycle/Primary Final Effluent) 



Data File: STT-PCDD-04 data 
Independent Samples... 

Variable: T4CDD-RR-04 



T4CDD-1-FE-04 



Mean: 

Std. Deviation: 

Observations: 



59.062 
14.397 

8 



60.800 
18.926 

8 



t-statistic: 


-0.207 


Hypothesis: 


Degrees of Freedom: 


14 


Ho: ^i1 - |i2 


Significance: 


0.839 


Ha: |i1 ^ n2 



Conclusion: 

There was no significant difference of T4 CDD surrogate standard 
recovery between return recycle and primary final effluent samples 
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Comparison of T4CDD Surrogate Recovery 
(Return Recycle/Raw Sewage) 



Data File; STT-PCDD-04 data 
Independent Samples... 

Variable: T4CDD-RR-04 



T4CDD-RS-04 



Mean: 

Std. Deviation: 

Observations: 



59.062 
14.397 

8 



t-statistic: 0.071 

Degrees of Freedom: 60 
Significance: 0.944 



58.363 
27.354 



Hypothesis: 
Ho: |i1 - |a2 
Ha: )i1 ?t ^2 



Conclusion: 

There was no significant difference of T4CDD surrogate standard recovery 
between return recycle and raw sewage samples 



Table 2.4.3.1.12 

-302- 



Comparison of T4CDD Surrogate Recvoery 
(Secondary Final Effluent/Siudge) 



Data File: STT-PCDD-04 data 
Independent Samples... 

Variable: T4CDD-2-FE-04 



T4CDD-SL-04 



Mean: 

Std. Deviation: 

Observations: 



51.840 
22.417 

48 



78.345 
36.842 
74 



t-statistic: 


-4.472 


Hypothesis: 


Degrees of Freedom: 


120 


Ho: 111 = ii2 


Significance: 


0.000 


Ha: ^i1 ?i |i2 



Conclusion: 

There was a significantly higher (p<0.01) recovery of T4CDD surrogate 
standard from sludge samples than secondary final effluent samples 



I 



Table 2.4.3.1.13 
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Comparison of T4CDD Surrogate Recovery 
(Primary Final Effluent/Sludge) 



Data File: STT-PCDD-04 data 
Independent Samples... 

Variable: T4CDD-1-FE-04 



T4CDD-SL-04 



Mean: 

Std. Deviation: 

Observations: 



60.800 
18.926 
i 



78.345 
36.842 
74 



t-statistic: 


-1.323 


Hypothesis: 


Degrees of Freedom: 


80 


Ho: ^il - \x2 


Significance: 


0.190 


Ha: M.1 ^ ji2 



Conclusion: 

There was no significant difference of T4CDD surrogate standard recovery 
between primary final effluent and sludge samples 



Table 2.4.3.1.14 

-304- 



Comparison of T4CDD Surrogate Recovery 
(Primary Final Effluent/Secondary Final Effluent) 



Data File: STT-PCDD-04 data 
Independent Samples... 

Variable: T4CDD-1-FE-04 



T4CDD-2-FE-04 



Mean: 


60.800 


Std. Deviation: 


18.926 


Observations: 


8 




t-statistic: 




1.067 


Degrees of Freedo 


m: 


54 


Significance: 




0.291 



51.840 
22.417 
48 



Hypothesis: 
Ho: Hi » \i2 
Ha: Hi * |i2 



Conclusion: 

There was no significant difference of T4CDD surrogate recovery between 
primary and secondary final effluent samples 



Table 2.4.3.1.15 

-305- 



Comparison of T4CDD Surrogate Recovery 
(Raw Sewage/Secondary Final Effluent) 



Data File: STT-PCDD-04 data 

Independent Samples... 

Variable: T4CDD-RS-04 



T4CDD-2-FE-04 



Mean: 


58.363 


51.840 


Std. Deviation: 


27.354 


22.417 


Observations: 


54 


48 



t-statistic: 


1.307 


Hypothesis: 


Degrees of Freedom: 


100 


Ho: ^i1 - ^2 


Significance: 


0.194 


Ha: |i1 ii }i2 



f 

I 

I 



Conclusion: 

There was no significant difference of T4CDD surrogate standard recovery 
between raw sewage and secondary final effluent samples 



Table 2.4.3.1.16 

-306- 



Comparison of T4CDD Surrogate Recovery 
(Raw Sewage/Sludge) 



Data File; STT-PCDD-04 data 
Independent Samples... 

Variable; T4CDD-RS-04 T4CDD-SL-04 



Mean: 58.363 78.345 

Std. Deviation: 27.354 36.842 

Observations: 54 74 



t-statistic: -3.364 Hypothesis: 

Degrees of Freedom: 126 Ho: |i1 - \x2 

Significance: 0.001 Ha: ^i1 ?t ^2 



Conclusion: 

^p-:.o.o I.) 

There was a significantly higher^recovery of T4CDD surrogate standard 
from sludge samples than raw sewage samples 



Table 2.4.3.1.17 
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Comparison of T4CDD Surrogate Recovery 
(Raw Sewage/Primary Final Effluent) 



I 
1 



Data File: STT-PCDD-04 data 
Independent Samples... 

Variable: T4CDD-RS-04 



T4CDD-1-FE-04 



Mean: 


58.363 


Std. Deviation: 


27.354 


Observations: 


54 


t-statistic: 


-0.243 


Degrees of Freedom: 60 


Significance: 


0.809 



60.800 
18.926 
8 



Hypothesis: 
Ho: |i1 - ^i2 
Ha: |i1 ?t )i2 



Conclusion: 

There was no significant difference of T4CDD surrogate standard recovery 
between raw sewage and primary final effluent samples 



Table 2.4.3.1.18 



-308- 



I 



Comparison of OgCDD Surrogate Recovery 
(Secondary Final Effluent/Sludge) 



Data File: STT-PCDD-04 data 
Independent Samples... 



Variable: 


O8CDD-2-FE-04 


O8CDD-SL-04 


Mean; 


66.877 


72,302 


Std. Deviation: 


28.333 


27.881 


Observations: 


52 


85 


t-statistic: 


-1.099 


Hypothesis: 


Degrees of Freedo 


m: 135 


Ho: ^i^ - |i2 


Significance: 


0.274 


Ha: ^1 * |i2 



Conclusion: 

There was no significant difference of OsCDD surrogate standard recovery 
between secondary final effluent and sludge samples 



Table 2.4.3.1.19 



-30S- 



I 

I 



Comparison of O3CDD Surrogate Recovery 
(Secondary Final Effluent/Sludge) 



Data File: STT-PCDD-04 data 
Independent Samples... 

Variable: O8CDD-1-FE-04 



O8CDD-SL-04 



Mean: 


64.357 


Std. Deviation: 


14.747 


Observations: 


7 




t-statistic: 




-0.743 


Degrees of Freedo 


m: 


90 


Significance: 




0.460 



72.302 
27.881 
85 



Hypothesis: 
Ho: |i1 - |i2 
Ha: |i1 * |i2 



Conclusion: 

There was no significant difference of OgCDD surrogate standard recovery 
between prinnary final effluent and sludge samples 



Table 2.4.3.1.20 

-310- 



I 
1 
I 
I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 



Comparison of O3CDD Surrogate Recovery 
(Primary Final Effluent/Secondary Final Effluent) 



Data File: STT-PCDD-04 data 
Independent Samples... 

Variable: O8CDD-1-FE-04 



O8CDD-2-FE-04 



Mean: 


64.357 


66.877 


Std. Deviation: 


14.747 


28.333 


Observations: 


7 


52 



t-statistic: 


-0.230 


Hypothesis: 


Degrees of Freedom: 


57 


Ho: ^1 = )i2 


Significance: 


0.819 


Ha: |i1 ^ ]x2 



Conclusion: 

There was no significant difference of OsCDD surrogate standard recovery 
between primary final effluent and secondary final effluent samples 



Table 2.4.3.1.21 

-311- 



Comparison of OgCDD Surrogate Recovery 
(Raw Sewage/Secondary Final Effluent) 



Data File: STT-PCDD-04 data 
Independent Samples... 

Variable: O8CDD-RS-04 



t-statistic: -0.636 

Degrees of Freedom: 107 
Significance: 0.526 



O8CDD-2-FE-04 



Mean: 


63.640 


66.877 


Std. Deviation: 


24.778 


28.333 


Observations: 


57 


52 



Hypothesis: 
Ho: ^1 - ^2 
Ha: |i1 * n2 



Conclusion: 

There was no significant difference of OsCDD surrogate standard recovery 
between raw sewage and secondary final effluent samples 



Table 2.4.3.1.22 

-312- 



Comparison of OgCDD Surrogate Recovery 
(Raw Sewage/Sludge) 



Data File: STT-PCDD-04 data 
Independent Samples... 

Variable: O8CDD-RS-04 



t-statistic: -1.896 

Degrees of Freedom: 140 
Significance: 0.060 



O8CDD-SL-04 



Mean: 


63.640 


72.302 


Std. Deviation: 


24.778 


27.881 


Observations: 


57 


85 



Hypothesis: 
Ho: \i^ - ^2 
Ha: Hi * ^2 



Conclusion: 

There was a significantly higher (p<0.1) recovery of O3CDD surrogate 
standard from sludge samples than raw sewage samples 



I 
I 



Table 2.4.3.1.23 

-313- 



Comparison of O3COD Surrogate Recovery 
(Raw Sewage/Primary Final Effluent) 



Data File: STT-PCDD-04 data 
Independent Samples... 

Variable: O8CDD-RS-04 



O8CDD-1-FE-04 



Mean: 


63.640 


Std. Deviation: 


24.778 


Observations: 


57 


t-statistic: 


-0.075 


Degrees of Freedom: 62 


Significance: 


0.941 



64.357 
14.747 
7 



Hypothesis: 
Ho: }x1 » ji2 
Ha: Hi It \i2 



Conclusion: 

There was no significant difference of OgCDD surrogate standard recovery 
between raw sewage and primary final effluent samples 



Table 2.4.3.1.24 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Comparison of OgCDD Surrogate Recovery 
(Return Recycle/Secondary Final Effluent) 



Data File: STT-PCDD-04 data 
Independent Samples... 

Variable: O8CDD-RR-04 


O8CDD-2-FE-04 


Mean: 

Std. Deviation: 

Observations: 


64.722 
20.499 
9 


66.877 
28.333 
12 


t-statistic: 
Degrees of Freedof 

Significance: 


-0.218 
Ti: 59 
0.828 


Hypothesis: 
Ho: ^1 = ^2 
Ha: jil ;t ii2 



Conclusion: 

There was no significant difference of OgCDD surrogate recovery between 
return recycle and secondary final effluent samples 



Table 2.4.3.1.25 
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Comparison of O3CDO Surrogate Recovery 
(Return Recycle/Sludge) 



Data File: STT-PCDD-04 data 

Independent Samples... 

Variable: O8CDD-RR-04 



O8CDD-SL-04 



Mean: 

Std. Deviation: 

Observations: 



64.722 
20.499 
9 



72.302 
27.881 
85 



t-statistic: 


-0.792 


Hypothesis: 


Degrees of Freedom: 


92 


Ho: ^1 - h2 


Significance: 


0.431 


Ha: |i1 * 1x2 



Conclusion: 

There was no significant difference of OsCDD surrogate standard recovery 
between return recycle and sludge samples 



1 
1 

I 
I 
I 
I 
I 
1 
I 
I 

n 

I 

111 
I 

I 



Table 2.4.3.1.26 
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I 
I 



Comparison of O3CDD Surrogate Recovery 
(Return Recycle/Primary Final Effluent) 



Data File: STT-PCDD-04 data 
Independent Samples... 

Variable: O8CDD-RR-04 



O8CDD-1-FE-04 



Mean: 

Std. Deviation: 

Observations: 



64.722 
20.499 
9 



64.357 
14.747 

7 



t-statistic: 


0.040 


Hypothesis: 


Degrees of Freedom: 


14 


Ho: lil » 1x2 


Significance: 


0.969 


Ha: u1 9^ n2 



Conclusion: 

There was no significant difference of OsCDD surrogate standard 
recovery between return recycle and primary final effluent sampels 



Table 2.4.3.1.27 

-317- 



Comparison of OgCDD Surrogate Recovery 
(Return Recycle/Raw Sewage) 



Data File: STT-PCDD-04 data 
Independent Samples... 



Variable: 


O8CDD-RR-04 


O8CDD-RS-04 


Mean: 

Std. Deviation: 

Observations: 


64.722 
20.499 
9 


63.640 
24.778 
57 


t-statistic: 0.124 
Degrees of Freedom: 64 
Significance: 0.902 


Hypothesis: 
Ho: Hi = \i2 
Ha: ^1 * |i2 



Conclusion: 

There was no siginificant difference of OgCDD surrogate standard 
recovery between retum recycle and raw sewage sampels 



I 
I 



Table 2.4.3.1 .28 
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ZENON ENVIKONMKNTAL INC. 
PCDD/F-MATRIX SPIKE RECOVERY 

Project ID: | ANtt7'JWS J Anilyst 



Instrumenl 



MS/CC I Analysis Date 



\ lO-Mar-lt) 1 



V 



to 

t 



Matrix Type [NATIVE *iHIU^"1 



AMOUNT" 
OUND 
ng/L 



MATRIX" 
SPIKE 
% REC. 



iJAW ACIiON 
LIMITS 

Rec. Range 




• outside Ihe Zcnon QA/QC limits 



Table 2.4.3.2.1 



ZENON ENVIRONMENTAL INC. 
PCDD/FMATRIX SPIKE RECOVERY 



Project ID: f AN873W5 l Amlyst 



[ 



■or 



3 



liKtfumcnl 



\ MS/G<-' 1 Analysis Date \ 3l-Mar-87 | 



I 

w 

■O 
I 



Matrix Type I Native spike | 



PARAMETER 



ETetraCDF* 



rretra-CDD 



LPenta-CDF * 



iPenta-CDD ♦ 



IHcM CDF * 



iHexa CDD * 



ZHcptaCDF 



ZHcpta CDD * 



locuCDF 



Ocu-CDD* 



Average 



AMOUNT" 
ADDED 

ng/L 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



• outside Ihe Zcnon QA/QC limits 



"Sample 

CONC 



























AMOUNT 
lOUND 
ne/L 



300 



670 



363 



340 



385 



406 



495 



470 



514 



403 



MATRIX 
SPIKE 
% REC 



30% 



67% 



QAW ACTION 
LIMITS 

Rec. Range 



36% 



34% 



39% 



41% 



50% 



47% 



51% 



40% 



43.5% 



50 110% 



50-110% 



50-110% 



50-110% 



50-110% 



50^110% 



50-110% 



50-110% 



50-110% 



50-110% 



Table 2.4.3.2.2 



I 

M 



ZKNON KNVIRONMK.NTAI. INC. 
PCI>D/F.MATRIX SPIKK RECOVERY 



Project ID: 



ANft7W5 1 Analyst 



PARAMETER 



ITctra CDF * 



ITeira CDD * 



IPentaCDF 



IPentaCDD 



IHexaCDF 



IHoaCDD 



DIcpiaCDF 



DIepiaCDD 
OciaCDF 



OcuCDD 
Average 



aMOUWI' 

ADDED 
ng/L 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



♦ outside llw Zenon QA/QC limits 



■SaRPCT 
CONC 































CfC \ 



Instrument | M^GC J Analysis Date I 7-Apr-»V | 

Matrix Type (RCTIVFWO 



-AMOUNT 
lOUND 



454 



390 



695 



689 



718 



797 



969 



937 



5% 



758 



TvfATI?Dr 
SPIKE 
% REC 



45% 



LIMITS 

Rcc Range 



39% 



70% 



69% 



72% 



80% 



97% 



94% 



60% 



76% 



700% 



50 110% 



50 110% 



50 110% 



50-110% 



- 



50-110% 
50-110% 



50110% 



50-110% 
50-110% 
50 110% 



Table 2.4.3.2.3 



ZKNON knvir<»nmi:ntai. inc. 

PCI>D/I-M\TRIX SPIKK RECOVKRV 

Project ID: [ AN87W l Analysl 



oc 



insimmcni | MJi/OO l Analysis Dale I Apr24/»7 



I 

M 
I 



Matrix Type | Native spike 1 



PARAMETER 



^Tctra-CDF 



ITetraCDP 



UPenta-CPF 



ZPfcnia CPD * 



lHexa:CDF 



DlcnaCDD 



y.Hcpta CDF ♦ 



£HcpiaCDD 



OciaCDF 



Ocu^DD 



AMOUWI 

ADDED 

ng/L 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



Average 



» ouLsKk the Zcnon QA/QC limits 



SaMPLK" 
CONC. 
nR/L 















AMOUNT 

lOUND 
nR/L 



783 



878 



1009 



444 



991 



1021 



1711 



1151 



909 



1463 



Table 2.4.3.2.4 



Matrix |Oa/o<' ac i ion 

SPIKE LIMITS 

% REC. Rec Ranee 



78% 



Oo n> 



101% 



44% 



99% 



102% 



171% 



115% 



91% 



146% 



103 6% 



50 110% 



50-110% 
50-110% 
50 110% 
50 110% 



50 110% 



50-1 10% 



50 110% 



50-110% 



50 1 10% 



-SB-. d« 



ZENON ENVIRONMENTAL INC. 
PCDD/F-MATRIX SPIKE RECOVERY SUMMARY 



Project ID; | AN873U95 [ Analyst 



OC 



] 



Instrument | MS/GC [ Analysis Date | 2-May-87 | 

Matrix Type | Native spike | 



I 

M 
I 



PARAMblhR 


AMOUNT 
ADDED 
ng/L 


SAMPLE 
CONC. 

ng/L 


AMOUNT 
FOUND 
ng/L 


MATRIX 
SPIKE 
%REC. 


Oa/QC ACtlON 
LIMITS 

Rec. Range 


XTetra-CDF 


1000 





790 


79% 


50-110% 


iTetra-CDD 


1000 





880 


88% 


50-110% 


iPtnta-CDF 


1000 





1000 


100% 


50-110% 


iPenta-CDD 


1000 





930 


93% 


50-110% 


iHcxa-CDF 


1000 





1000 


100% 


50-110% 


iHexa-CDD 


mx) 





1100 


uo% 


50-110% 


iHepta-CDF 


1000 





880 


88% 


50-110% 


5>Iepta-CDD 


1000 





1100 


110% 


50-110% 


Ocia-CDF 


1000 





880 


88% 


50-110% 


Octa-CUD 


1000 





840 


84% 


50-110% 


Average 








94.0% 





Table 2.4.3.2.5 



I 

Nl 
I 



ZENON ENVIRONMENTAL INC. 
FCDD/F-MATRIX SPIKE RECOVERY 

Project ID: | AN87WS J Analyst 

Insuument ( MS^' l Analysis Date 

Maim Type f NaUvc spite 1 



PARAMETER 



rretraCDF 



ITetra-CDD 



IPema-CDF 



ZPtntaCDD 



iHexa-CDF 



DIexaCDD 



Filepta CDF * 



aieptaCDD 



Octa^DF' 



Octa^DD • 



ADDED 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



Average 



outside the Zcnon QA/QC limits 



"SaMPLT 
CONC. 















\ l?-MaY 81 ~1 



AMOUNT 

lOUND 



680 



6S2 



658 



647 



616 



590 



1273 



1047 



327 



368 



Matrix ioa/o*' An. on 

SPIKE Limits 

%REC Rec Range 

68% 50 1I0%_ 



65% 



66% 



65% 



62% 



59% 



127% 



105% 



33% 



37% 



68 6% 



50 110% 



50 110% 



50-110% 



50 110% 



50 110% 



50-110% 



50-110% 



50-110% 



50-110% 



Table 2.4.3.2.6 



m 

V 



ZENON ENVIRONMENTAL INC. 
PCDD/F-MATRIX SPIKE RECOVERY 

Project ID: I AN87JWS l Aiuiyst 



C 



n^4 



] 



|„slmment I MS/(lf [ Analysis Dale I 2S-M»y-»7 | 

Matrix Type | NMivc spite I 



PARAMETER 



AMOUKl' 
ADDED 



SAMPLE 
CONC. 
ng/L 



AMOUNT 

FOUND 



MATRIX 
SPIKE 
%REC. 



QAM)^' Action 
Limits 
Rec. Range 




* outside the Zenon QA/QC limits 



Table 2.4.3.2.7 



I 



ZENON ENVIRONMENTAL INC. 
PCDD/FMATRIX SPIKE RECOVERY 



ProjeclID: | AN87iODS "J Aiialyst 1 *^ 1 

Insuuipen. I USHMl [ Analysis Dale | Ziun-g? \ 

Matrix Type j Nmive spike | 



PARAMhIbR 


AMOUhTT 
ADDED 
ng/L 


- SAMPLE 
CONC. 


- AMOUNT 

FOUND 
njs^ 


MATRIX 
SPIKE 
%REC. 


QA/OC Action 
Limits 
Rec. Rinse 


YTetri-CDF 


tooo 





588 


59% 


50-110% 


TTrtr«-CDD 


1000 





720 


72% 


50-110% 


YIVnta-CDF 


1000 





810 


81% 


50-110% 


ViVnti-CDD 


1000 





846 


85% 


50' 110% 


yHe»a-CDF 


1000 





1084 


108% 


50-110% 


yilexa-CDD 


1000 





583 


58% 


50-110% 


VM^nta-CDF • 


1000 





1392 


139% 


50-110% 


VU^nla-rDD 


1000 





828 


83% 


50-110% 


Ocia-CDF 


1000 





1090 


109% 


50-110% 


Ckrtm-CTiD 


1000 





1058 


106% 


50-110% 


Aven« 








90.0% 





• outside the Zenon QA/QC limils 



Table 2.4.3.2.8 



ZENON ENVIRONMKNTAL INC. 
PCDD/F-MATRIX SPIKE RECOVERY 

Project ID: I AN8?'JW5 "l Aiulyst 



I MM I 



1 

'lie 

-a 



iRStniment I MS/Cg | Ai»«lysis Due I 21.Jul-87 | 

MMrixType I NMwe spite j 



PARAMETER 



ZTetra-CDF 



ITetfi-CDD 



IPBim-CDF 



IPtema-CDD 



IHcM-CDF 



DteM-CDD 



DIepU-CDF 



IHcrta-CDD 



Octa-CDF 



Ocu-CDD" 



Average 



AMOUMI' 
ADDED 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



* outside the Zenon QAJQC limits 



-SKfmr 

CONG. 
nsfL 



lOUND 



629 



621 



527 



641 



727 



552 



563 



611 



831 



1311 



SPIKE 
%REC. 



63% 



62% 



QA/QC Action 
Limits 
Rec. Rai^ 



53% 



64% 



73% 



55% 



56% 



61% 



83% 



131% 



70.1% 



50-110% 



50-110% 



50-110% 



50-110% 



50-110% 



50-110% 



50-110% 



50-110% 



50^110% 



50-110% 



Table 2.4.3.2.9 



OB 
I 



ZENON |':nvir()nmi:ntai> inc. 

PCDD/F MATRIX SPIKE RECOVERY 

ProjcclID: I AN(i?JO^J> l Analysi 

Insoymem | MS/C(! | Analysis Date 

Maim Type |WATIVU JfHKb | 



PARAMETER 



ITetraCDF 



rretra-CPD * 



IPteiitt-CPF 



yj^ma-CPD * 



IHcmCDF 



IHena-CPD * 



IHeptaCPF 



yUeiXa CPP * 



OcuCDF 
Octt-CPD 

lAvemge 



"XHOOFTT 

APDEP 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



♦ outside the Zenon QA/QC limits 



SAMPLE 

CONC. 



















f W I 

I 6-Aug»7 



AMOUNT 

lOUND 



562 



224 



499 



429 



636 



447 



631 



458 



609 



648 



MATRIX mii^C ACTION 



SPIKE 
%REC. 



56% 



22% 



50% 



43% 



64% 



45% 



63% 



46% 



61% 



65% 



51.4% 



LIMITS 

Rec. Range 



50^110% 



50-110% 



50-110% 



50-110% 



50^110% 



50^110% 



50-110% 



50-110% 



50-110% 



50-110% 



Table 2.4.3.2.10 



ZENON KNVIRONMKNTAL INC. 
PCDD/F-MATRIX SPIKE RECOVERY 



Project ID: I AN873W5 | Anatyst 



insinjment 



I 0^' » 



I U^C "l Analysis Dare I 2-Sep 87 1 



I 

M 
I 



M-mType INAT1VESHRB 1 



PARAMETER 



ITcUa CDF * 



rreira-CDD * 



IPfcnta-CDF * 



IPema-CDD 



IHcM-CDF 



iHexaCDD 



iHepli CDF * 



iHcpta CDD * 



Octt^DF 



Octa^rOD 



Averaee 



AMOUWr 
ADDED 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



1000 



• outside the Zcnon QA/QC limits 



SAMPLE" 
CONC. 











"AMOUNT 
lOUND 



1279 



N86 



1174 



952 



1076 



1076 



1252 



1181 



936 



1366 



Matrix ioaw a<tion 

SPIKb LIMITS 

% REC. Rec. RanRC 



128% 



149% 



117% 



95% 



108% 



108% 



125% 



118% 



94% 



137% 



117.8% 



50-110% 



50-110% 



50-110% 



50-110% 



50^110% 



50-110% 



50-110% 



50-110% 
50-110% 



50-110% 



Table 2.4.3.2.11 



ZENON ENVIRONMENTAL INC. 
PCDD/FMATRIX SPIKE RECOVERY 

ProjtdlD: I AN8lA6^^ j Anaiysl 



Instnimciu 



"MSAX: l Analysis Dale 



I 6C i 

I Mar 2(V87 | 



O 
I 



Matrix Type |KlATlVfc JiHKb 1 



PARAMETER 



'AMOUNT 
ADDED 



SAMPLE 
CONG 



AMOUNT 
KHiND 

_ny/L 



MATRIX 

sriKi: 

% REG 



IJMIIS 



Rcc. Ranijc 




• outside the Zenon QNQC limits 



Table 2.4.3.2.12 



PCDD NATIVE SPIKE RECOVERY CHART 



t 



300 
250- 

200- 

Recovery ^^q. 

(%) 

100 
50 5 




5 6 7 8 

Number of Analysis 
(March-Sept/87) 



12 



-» LCL 

— UCL 
-■- T4CDD 
-a- P5CDD 
■At- H6CDD 
■A- H7CDD 



-X- 



cpo 



Fig. 2.4.3.2.1 



PCDF NATIVE SPIKE RECOVERY CHART 







5 6 7 8 9 

Number of Analysis 
(March-Sept./87) 



■•- T4CDF 
-o- P5CDF 
-■- H6CDF 
■a- H7CDF 
-A- OCDF 
--' LCL 
— UCL 



12 



Fig. 2.4.3.2.2 



"'^** ^^ ^^^P^^- t y T^g""""" 



^ '^ ■"' 



Native Spike Recovery 

Box-Whisker Method 

(H7CDF/OCDF) 



I CD 1 

OCDF05 



-□ 



H7CDF-05 



I 

I 



' X 100 200 300 

100 ^"" 



Fig. 2.4.3.2.3 



I 



Native Spike Recovery 

Box-Wiiisker Melliod 

(PCDF/H4CDF) 



CZX3 

H6CDF 05 



I n — 1 - 

PCOF 05 



1 1 1 1 



_i I 1 1 1 1 1 i^ • 

To 40 60 80 100 120 140 160 180 



Fig. 2.4.3.2.4 



Native Spike Recovery 

Box- Whisker Method 

(TCDD/PCDII/H4CDD) 



I 013 



H6CDD 05 

I CG 1 

PCDD05 

I — (□ — 1° 

TCDD 05 
I 

-lU I 1^0 ^0 300 



Fig. 2.4.3.2.5 



II. 



I 



100 



Native Spike Recovery 

Box-Whislier Method 

(HtCDD/OCDDTTCDF) 



dO 



TCDF 05 



-n — I 1 

OCDD05 



H7CDD 05 



100 



Fig. 2.4.3.2.6 



200 



::=£i. 



APPENDIX 2.5 



TOTAL PHENOLS MATRIX SPIKE RECOVERY 



140t 
130-- 
120- 



« Recovery 
(%) 



BO- 
70-^ 
60 ■ 
50- 



ua 



A 



:i:h'\3^'^"MmAA/ 



Mean 



'-LCL 



40 I I I I I I 1 I I I I I » I I I I I 1 ' I ' ' ' ' ' ' ' ' ' ' — ' — ' 
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 

Number of Analysis 



Fig. 2.5.3.1.1 



- ■> 



.^j^ 



.^^,.=^. 



Outlier Determination by Box-Whisker Method 
(Total Phenols Matrix Spike Recovery) 



my 



<L Phenols 05 

I 



I 1 1 1 1 1 1 1 1 

60 70 80 90 100 110 120 130 140 



Conclusion: 

There was no outlier in the data set 



Fig. 2.5.3.1.2 



Comparison of Total Phenols Matrix Spike Recovery 
(Secondary Final Effluent/ Raw Sewage) 



Data File: PHENOLS-05-STT DATA 
Independent Samples... 



Variable: 


2-FE.PHENOLS 


RS-PHENOLS 


Mean: 


106.250 


101.417 


Std. Deviation: 


10.906 


7.292 


Observations: 


12 


12 


t-statJstic: 


1.276 


Hypothesis: 


Degrees of Freedom: 22 


Ho: ^1 - ^2 


Significance: 


0.215 


Ha: )i1 * }i2 



Conclusion: 

There was no significant difference of total phenols matrix spike 
recovery between secondary final effluent and raw sewage samples 



Table 2.5.3. 1.2 

-340- 



Comparison of Total Phenols Matrix Spike Recovery 
(Secondary Final Effluent/Sludge) 



Data File: PHENOLS-05-STT DATA 
Independent Samples... 



Variable: 


2-FE-PHENOLS 


SL-PHENOLS 


Mean: 


106.250 


97.000 


Std. Deviation: 


10.906 


11.113 


Observations: 


12 


5 



t-statistic: 1.585 

Degrees of Freedom: 1 5 
Significance: 0.134 



Hypothesis: 
Ho: |i1 = ^i2 
Ha: n1 * |i2 



Conclusion: 

There was no significant difference of total phenols matrix spike recovery 
between secondary final effluent and sludge samples 



Table 2.5.3.1.3 

-341- 



Comparison of Total Phenols Matrix Spike Recovery 
(Raw Sewage/Sludge) 



Data File: PHENOLS-05-STT DATA 
Independent Samples... 

Variable: RS-PHENOLS 



Mean: 

Std. Deviation: 

Observations: 



101.417 

7.292 

12 



t-statistic: 0.978 

Degrees of Freedom: 1 5 
Significance: 0.343 



SL-PHENOLS 



97.000 

11.113 
5 



Hypothesis: 
Ho: 111 ■ n2 
Ha: |i1 ^ ji2 



Conclusion: 

There was no significant difference of total phenols matrix spike recovery 
between raw sewage and sludge samples 



Table 2.5.3.1 .4 

-342- 



Comparison of Total Phenols Matrix Spike Recvoery 
(Secondary Final Effluent/ Return Recycle) 



Data File: PHENOLS-05-STT DATA 
Independent Samples... 

Variable: 2-FE-PHENOLS 



Mean: 

Std. Deviation: 

Observations: 



106.250 

10.906 

12 



t-statistic: 2.340 

Degrees of Freedom: 1 2 
Significance: 0.037 



RR-PHENOLS 



87.500 

3.536 

i 



Hypothesis: 
Ho: |i1 = |i2 

Ha: |i1 ^ \x2 



Conclusion: 

There was a significantly higher (p<0.05) total phenols matrix spike 
recovery from secondary final effluent samples than return recycle 
samples 



Table 2.5.3.1.5 

-343- 



Comparison of Total Phenols Matrix Spike Recovery 
(Raw Sewage/Return Recycle) 



Data File: PHENOLS-05-STT DATA 
Independent Samples... 

Variable: RS-PHENOLS 



RR-PHENOLS 



Mean: 

Std. Deviation: 

Observations: 



101.417 

7.292 

12 



t-statistic: 2.582 

Degrees of Freedom: 1 2 
Significance: 0.024 



87.500 
3.536 

i 



Hypothesis: 
Ho: Hi - |i2 
Ha: ^i1 ^ |i2 



Conclusion: 

There was a significantly higher (p<0.05) total phenols matrix spike 
recovery from raw sewage samples than return recycle samples 



Table 2.5.3.1.6 

-344- 



Comparison of Total Phenols Matrix Spike Recovery 
(Sludge/Return Recycle) 



Data File: PHENOLS-05-STT DATA 
Independent Samples... 

Variable: SL-PHENOLS 



RR-PHENOLS 



Mean: 

Std. Deviation: 

Observations: 



97.000 
11.113 
5 



87.500 

3.536 

2 



t-statistic: 


1.128 


Hypothesis: 


Degrees of Freedom: 


5 


Ho: Hi = ^2 


Significance: 


0.310 


Ha: jil * |i2 



Conclusion: 

There was no significant difference of total phenols matrix spike recovery 
between sludge and return recycle samples 



I 



Table 2.5.3.1.7 

-345- 



(9216) 
MOE/JOI/ANPK 





DATE DUE 


m^ .^^__^^__ 
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.. 





MOE/JOI/ANPK 

Ontario Minis^r-x, ^^r ^, 
Joint MOE / ^ °^ the En 

E^ironment .Canada / 

f^^X^^ti'ttK aa ""' 



